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SUBJECT MATTER INDEX OF APPLI- 
CATIONS FOR PATENTS. 


September 16th to November 15th inclusive. 


The following Index gives first the class, then the name of 
the Inventor, and No. of the application. In this list 


(com.) means Invention communicated from abroad. 
Further information as to the progress of these Patents 
by Notice to Proceed, Sealing, and Specifying, can be 


obtained at the Office, 21, Ceckspur Street, Charing- 


cross, 


wae ‘Pieper (com.), 4853. J. Longshaw, 


ADVERTISING, Advertisements, &c.—J. Red- 
path, 4462. G. L. Anders, 4576. 

Arr-Enaines, &c.—H. J. Haddan (c»m.), 
4455, 4498. R. Bolton, J. W. Hartley, 4502. F. 
W. Scott, Scott, 4716. 8. R. Robertson, 4517. 
W. A. Bartlett (com.), 4776. C. W. Potter, 
4727. Williamson, Malain, and Ire!and, 4816. 
(Soda, Potash, Lithia, Ammonia.)— 

S. Pitt (com.),4677. §.Simon, W. Smith, 4871. 

Atuminium (Salts), Alumina, Alum, &c.—T. 
Morgan (com.), 4813. ~ 

Ancnors (Marine), Lowering Anchors, Moor- 


ings, &c.—J. W. Collins, 4475, J. Imray 
(com.), 4515. | 
AspHatt, Bitumen, Tar, Pitch, &.—L. 


Lennard, 4547. H. Aitken, 4644. 


Avcers.—J. W. Simpson and J. McFie, — 


D. Smith, 4623. J. Myers and G. Neill, 
4723. 

Axes, Shafts, Bearings, Journals, Axle Boxes, 
&c. —H. A. Barns, 4656. W. R. Lake (com.), 
4523. F. Temple-Allen, 4582. 

Banps, Belts, Straps, Chains, and Ropes for 
Driving Machinery, Belt Shippers, &c.—B, 
A. Barezwisky (com.), 4717. J. R. Guild, 4899. 

Barium, &c.—J. Imray (com.), 4592. 

Rasxets, &c.—F. H. White, 4615. 

Batreriés, Fortifications, &«.—W. J. Clapp, 
4480. 

Bearines, &c.—H. Reisert, 4622. 
Barns, 4656. W. R. Lake (com.), 4805. 
Sherlock, 4847. 

Betts, Gongs, 
Serrill, 4671. 

Betts, Braces, Garters, Girths, and Bands for 
Wear.—C. B. Harness, 4831. 

BeveraGes, &c.—R. G. Bell, 4532. 


H. A. 
H. P. 


Ringing Bells, &c.—H. 


BueacuInG, Decolourising, &c.--G. B. 
Sharpies, 4738. P. Thomas and J. ; Ziverfel, 
4792. 


Boszins, Spools, Reels, Cop-tubes, &c.—E. 
Weiid, 4884. 

Borters, Coppers, Kiers, &c.—J. B. Heal, 
4438. J. Keith, 4537. W. Braggs and R. Tay- 
lor, 4890. 

Booxs, Albums, Portfolios, Book Covers, Book- 
Cases, Book Slides or Holders, Bookbinding, &c. 
—G. W. von Nawrocki (com.), 4692. 

Boots, Shoes, Leggings, Clogs, 


4436. W. B. Thompson (com.), 4461. E. 
Wright, 4595. E. Kent, 4859. 
Drilling,and Kifling, Gimlets, Augers, 


Drills, Reamers, Boring Bits, Ratchet and other 


Braces.—E. T. Hughes (com.), 4495. R 


Stephens, 4566. J. W. Simpson and J. McFie, 


4836. 


Bottle-stoppers, Capsules, Bottling 
and Decanting Liquids, Stopping and Opening 


Bottles, &c.—W. H. 
Barrett (com.), 4484. 
Stuart, 4687. J. S. Davison, 4772. 
Clark’(com.), 4798. L. Vallet, 4863, 


K. Bradford, 4448. H. 
A. M. 


C. F. C. Morris, 4659. 


Cleaning 
Boots, Boot-jacks, &c.—C, F. Gardner (com.), 


R. A. Benson, 4306. M- 


P. Thompson, 4609. 


Boxes, Cases, Bins, Chests, Trunks &c.—A. 
J. Storey, 4446. F. Wirth (com.), 4466. A. 
Wells and F.. Fleischmann, 4,555. J. P. 
Dethell, 4688. J. E. Atkinson, 4732. W. 
Tween and E. Rinandin, 4789. D. Rylands 
(com.), 4897. 

Braces or Suspenders.—W. Varney, 4£74. 

Brackets, &c.—A. Barker, 4586. 

Brean, Biscuits, &.—A. McDonald, 4701. 

Breaks for Machinery, Stop Motions, &.— 
W. J. Rowley and W..G. Hobill, 4539. ‘iF. 
Wirth (com.), 4739. R. Heyworth, 4769. F. 
C. Glaser (com.), 4821. F. R. Ellis, 4827. 

BrewIinoG, Treating Ma't, and Malt Liquors.— 
R. G. Bell, 4532. L.J. Meakin, 4882. 

— Brooms, Mops.—W. Walther-Vogal, 
4556. 
Clasps, &c.—H. J. Haddan (com.), 
4629. 

Flooring and Roofing, Walls, and 
Ceilings, &c.—H. C. Paterson, 4618. E. Rob- 
bins, 4773. 

Burtons, Studs, Sleeve Links, and other 
Dress Fasteners, Eyelets, Button Holes, Soli- 
taires, &c.—H. E. Newton (com.), 4463. EK. 
Wright, 4595. J. F. Atwood, 4678, G. W. 
von Nawrocki (com.), 4703. 

Cans, Canisters, Tins, Drums, &c.—W. B. 


‘Williamson, 4587. R. Dunlop, 4831. 


Carns, &c.—E. Seedhouse, 4535. 


CarriaGces, Cabs, Omnibuses, Waggons, Carts, 
Trucks, Perambulators, Barrows, Loading, Un- 
loading, and Tipping Carts, &c.—M. M. Ben- 
Oliel, 4485. Palmer, Randell and Heley, 4493. 
G. Bray, 4734. H. 
Byrnes, 4725. D. Phillips, 4736. R. Hepburn, 
4768. COC. Hodgson, 4782. 


CartTrRipGes, Cases and Holders, Percussion 
Caps, &c.—A. J. Boult (com.), 4635. C. D. 
Able (com.), 4872. L. G. Bachmann. 


Casks and Barrels, Cask-stands, Vent-pegs, 
Tilting Casks, &c.—A. J. Boult (com ), (com.), 
4917, 5046. 


Castors, &c.—E. French, 4979. 

Castincs and Moulding, Plastic Compositions 
&c.—W. R. Casnell, 4973. D. Rylands (com.), 
5093. 

CEMENT, Plaster, Mortar, and Concrete Ce- 
ments.—E. Bobbin, 4773. W. Spencer, 4954. 

CENTRIFUGAL Machines, &c.—E. Fiechter, 
4906. 

Cuarr-CutTers, &c-—S. Edwards, 4706. 

Cuarins. Chain Cables, Shackles, Links, Swivels, 
&c.—C. P, C. Morris, 4659. C. H. Reed, 4752. 
H. Berger, and A. Thomas, 5209. 

Cuarcoat, Coke, Carbon, Lamp-black, Plum- 
bago, &c.—H. Aithen, 4644. J. Jameson, 4766. 
H. Simon and W. Smith,4871. B. J. B. Mills 
om.) 5064. J. Wavish, J. Warner, and W. 

ailey, 5325. 

CuEmicaL Compounds, Vessels, Apparatus 
Manufactures and Processes (miscellaneous) &c.— 
C. D. Abel (com.), 5,000. 

CuHeques, and other Monetary Documents, 
Cheque-Books, Bank Notes, Forms, Bills, Re- 
ceipts, Invoices, &c.—W. J. Clapp, 4905. J. 


Black, 5092. 


Cuucks, &.—J. Heap, 4864. 

Cuurns, Making Butter, &c.—T. Morgan, 
4551. 

Cisterns, Water Tanks, Reservoirs, Vats, 
&e.—L. J. Meakin, 4882. 

Cuocks, Watches, 
4420. W. Williams, 4496. W. Wain, 4565. 

W. F. Gardner, 5047, 


Chronometers and other 
Timekeepers, Watch Keys, &c.—A. G. Hood, 


Ciutcues and Ciutcn Boxes, &c.—T. Green- 
woods, 4447. 

CoaTinG, Covering, Plating, Sheathing, Gild- 
ing, Bronzing, &c.—L. A. Groth (com.), 4861. 
Cocoa, CHoco.aTE, &n.—F. C, Glaser, 4601. 

CorreE, Cocoa, and Tea; Coffee-pots, Tea, 
pots, Urns, &c.—E. A. Brydzes ‘com.), 4545. 

Coins, &«.—H. A. Costerton, 4842. 

Comss, &c.—W. H. Spence (com.), 5386. 

Compasses (Magnetic and others.) &c.—G. C. 
Lilley, 4634, | 

ConDENsING Gases, Fumes, and Vapours, Con- 
densers, &c.—H. J. Haddan (com.), 5,100. 

Cooxkino, and Apparatus used in Cooking, &c. 


—S. Leoni, 4674. L. B. Bertram, 4743. J.C. 
Baxter, 4877. R. Jackson, 4965. J. Davies 
(com.), 5102. J. Millen, 5129. EE, Green, 


5143. 

Copyine, Tracing, Drawing, Writing, Ruale- 
Paper, &c.—H. J. Haddan 4913, 5373. G. 
Macaulay Cruikshanks (com.), 5062. J. Wetter 
(com.), 5338. 

Courtines (not defined) &c.—T. Greenwood, 
4447. N. Thompson, 4667. §&.. Roberts, 5084. 

Crucistes and Mettina Pots, &c.—J. E. 
Bott, 4574. 

. Crver, Liqueur, and similar Frames. Condi- 
ment Receptacles, Toast Racks, Egg Cups.—J. 
Mollol, 4673. 
Currs, &c.—M. Wilson, 4708.° 3 

J. Jackson, 


Currinc.-&. B. Pearse, 4520. 
4529. W. Walther-Vogal, 4556. D. Smith, 
4623. T. Myers andG. Neill, 4723. H. Sands, 


4759. L. A. Groth (com.), 4862. A. M. Clark 
(com.), 4910. W. R. Lake (com.), 4971. J. M. 
Biack, 5092. J. H. Johnson (com.), 5157, W. 
E. Bennett, 4614. P. Gay, 5255. OD. Burr, 
5279. A. Maclure, 5364. H.J. Haddan (com.), 
5373. 

CyuinpDErRS, &c.—T. Smith, 5005. D. Apple- 
ton, 6011. D. Burr, 5279. W.R. Lake (com.), 
5440. 

Dampine Stamps, Labels, &c.—H..J. Haddan 
(com.), 4959. W. A. South, and C. F. Sarfoy, 
5243. 

Dentistry, Artificial Teeth, Tooth Powder, 
&c.—E. A. Schmid (com.), 5040. 

DistnFrecTinG, Deodorising, Fumigating Appa- 
ratus and Compositions, &c.—A. H. Hassall, 
4670. Schimnel, 4892. J. Woodcock nnd H. 
Webster, 5119. J. F. Johnstone, 5379. 

and Rectifying.—F. Lennard, 4547. 
N. A. Helouis, 5142. T. B. Sharp, 5393. G. 
Epstein. 

Drivine Apparatus, &c.—H. H. Lake (com.), 
4653. 

Docks, Basins, &¢.—W. R. Kinipple. 

Doors, Gates, and Door Furniture.—G. 
W. Davis, 4825. H. W. R. Smith, 4689. G. 
von Nawrocki (ccm.), 5211. J. Warhurst, 5391. 
E. Teenert, 5426. 

Drart and Dust Excluders, &c.—J. Warhurst, 
5391. 

Drains, Sewers, Gutters, Gratings, Gulleys, 
Ditches, Traps, Sinks, &.—D. Smith, 4623. 
J. Baker, 4989. 

Dresses, &.—H. M. Knight, 4474. SB. 
Moore, 4866. A. M. Clark (com.), 4911. 8. 
Whitlow, 4969. W. R. Lake (com.), 4971, J. 
H. Johnson (com.), 5346. 

DrinkinG VESSELS, Tumblers, Cups, Saucers, 
&c.—J. Dawson and T. F. D. Heap, 5412. 

DryinG or Desiccating, Expelling Moistures, 
&c.—J. Wetter (com.), 4449. ©. A. Day (com.), 
4699. E. G..Brewer (com.), 47 J. and W. . 


McNaught, 5300. C. F. C. Morris, I. H. Baker 


and W. Francis, 5398. 


= 


_. Dyzina and Staining.—J. E. Mewburn (som, 
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4982. F. C. Glaser (com.), 5090. W. R. Lake 
(com.), 5200. 

Dyes, and Printing Colours,Dyeing and Stain- 
ing, &c.—J. Imray (com.), 4621. F. Wirth 
(com.), 5120. 

THENWARE and Porcelain, Ceramic Ware 
Terra-cotta, &c.— R. Beyermann, A. Kiirth, 
4630. E, P. Evans and 8. Ramford, 5074. 

Easere, &c.—A. Hildesheimer (com.), 5432. 

Execrricity, Galvanism, and Magaetism, and 
their Application.—R. E. B. Crampton and G. 
Kapp, 4453. A. J. Boult (com.), 4460. W.R. 
Leke (com.), 4467. A.R. Bennett, 4473. P.R. 
Allen, 4501. 
G. Brewer (com.), 4557. H. J. Haddan (com.), 
4563. W. P. Thompson (com.), 4578. A. W. 
Warden, 4585. F. H. Parley, J. R. Shearer, W. 
Beale ond R. H. Padbury, 4594. W. P. Thomp- 
son (com.), 4609. G. F. Redfern (com ), 4612. 
Sir W. Thomson, 4617. J. Sitzenslatter, 4619. 
H. F. Joel, 4657. F. C. Guilleaume, 4726. A. 
C. Henderson, 4728. F.C. Loe, 4769. J. W. 
Fletcher, 4778. H. B. Ford, 4780. J. G. 
Parker, 4781. S. Pitt, 4787. J. H. Johnson, 
(com.), 4800. H. J. Haddan (com.),4801. M. 


Benson (com.), 4835. H. R. Cassel, 4879. C. 


B. Harnese, 4881. C. H. Benton. 4885. A. OC. 
Henderson (erm.), 4898, J. H. Johnson (com.), 
4932, W. Siemers (com.), 4945, 4947. J. S. 
Sellon, 4961, W. P. Thompson (com.), 4970. 
C. G. V. Holmes. 8. H. Emmens and F. E. 
Burke, 4990. H. J. Allison (eom.), 5000, 5024. 
W. R. Lake (com.), 5008. A. Reckenzann, 5031 
O. E. Woodhouse, F. L.“Rawson, A. R. Molison, 
5036. W. R. Lake (.om.), 5042. W. P. Thomp- 
son (com.), 5043. Sir D. Salothons, 5056. M. 
H. Smith, 5065. J. 8S. Sellon, 5069. R. Roe, 
5072. W. R. Lake (com.), 5078.. J. Imray 
(com.), 5081. R. E. Dunstan, A. P. Jannkuche 
and J. Fairlie, 6082, -J. 8S. Beeman, 5088, T. 
Taylor and J. Taylor, 5103. A. M. Clark (com.), 
5108. J.S. Williama, 5107, 51.0. 

Evectric Light.—J. H. Sheldrake, 4465. W. 
D. Gooch, 4521. R. Barlow, 4573. H.W. 
Pendred, W. H. Ak ster and R. Mitchell, 4875. 
H. J. Haddan (com.), 4914. O. E. Woodhouse, 
F. L. Rawson and A. Molison, 5036. ‘8. Z. 
de Ferranti, 5132. A. Swan, 5158. J. Swin- 
burne, 5159. H. J. Haddan (com,), 5252. H. 
Springmann, 5299. J. Wavish, J. Warner, and 
M. Bailey, 5325. 

Evectno-Macnetic Engines, &e.—O. March, 
F. Cheeswright, 4638. S. J. Coxeter and H. 
Nehmer, 4683. A.C. Henderson (com.), 4898. 
J. H. Johnson (com.), 4932, A. Reckenzaun, 
5031. W. R. Lake (com.), 5078. R. E. Duns- 
ter, A. Pfeunkuche and J. Fairlie, 5082. T. J. 
Handford (com.), 5127. Sir C. T. Bright, 5422. 

Producing Electrotypes, &c. 
—L. A. Groth, 4861. 

Empossinc, Producing Raised Patterns.— 
W. R. Lake (com.), 4765. W. E. Walmsley, 
5014. J. Brown,5154. J. J. Sachs, 5324, 
rent P. Evans and S. Runford, 

4. 

Enoravinc and Etching.—E. G. Brewer 
(com.), 4557. J. Brown, 5154. J. Wetter (com.), 
5338. H. J. Haddan (coom.), 5373. 

ENvetores (Postul).—E. Hely, 4553. W. E. 
Walmeley, 5014. G.A. Robinson (com.), 5226. 

Equipments, &c.—J. C. Baxter, 4877. J.C. 
Mewburn (com.), 5098. 

Excavatina and Dredging, Embankments and 
Tunrels, &c.—D. Macdonald, 4452. W. E. 
Gedge (com.), 5423. 

_ Expriostves, &¢c.—W. P. Thompson (com.), 
4479. T. Nordenfelt, 4988. H. Lawrence and 
J. L. Ryott, 5104. 

Exrracts and Infusions, &¢.—N. A. Helouis, 

0142. J. Fisher (com.), 5311. 


Fasrics, Elastic Fabrics, &¢.—W. P. Thomp- - 


son (com.),4459. Brown, Barnes and Bell, 4471, 
G. W. von Nawrocki (com.), 4568. W.R. Lake, 
(com.), 4765. 


Fett, Felted Fabrics, Fulling, Milling, &e.— 


W. and J. H. Beecroft, 4744. 

Fences, Fencing, Hurdles, Railings, Palings, 
&e.—W. G. Garland, 4613. 

Fisres (Obtaining and Treating).—H. E. 
Newton (com.), 4464. J. Haigh, 4652. J. 
Elce, 4828. P.N, Justice (com.), 4901. 


FitEs and Clips, Paper Fasteners.—A. Shard- 
low, 4660. | 

Fitters; Filtering, Purifying, and Clarifying 
Liquids, Distilling Water. Softening Water.— 
W. Wyatt, 4543. J.C. Mewburn (com.), 4570. 
J. Young and P. Fyfe, 4571. J.'Davids, 4762. 
G. Tidcombe, 4822. 


A. C. Henders:n (com.), 4531. 


Frnisnine and Dreasing Woven Fabrics, Yarns, 
and Threads, &c.—W. and J. H. Beecroft, 4744. 

Fire-Arms, Guns, Ordnance, Gun Carriages, 
Targets, Rifle Practice, &e.--C. D. Durnford, 
4456. E.G. Brewer (com.), 4665. G.H. Need- 
ham, 4693. R. Morris, 4846. D, Bentley, 4867. 
C. D. Abel (com.), 4872. 

Firz-Enaines, Extinguishing Fires, &c.—W. 
W. P. Thompson (com.), 4503. A. M. Clark 
(com.), 4795. 

Frre- Piraces, Stoves and Ranges, Fenders and 
Fire-Irons, Fire-Guards, &c.—D. Dow, 4450. 
R. E. Cox, 4527. T.J. Barnard, 4642. A.C. 
Kennard, 4944. 

Frre-Proorina, &c.—A. M, Clark (com.), 

4469. J. Imray (-om.), 4600. 
&e.—W. P. Thompson (com.), 
459. 

FLower Pots and Stands, &c.—F. Wibberley, 
4540. S. Moore, 4866. A. G. Biffs and G. 
Dionisi», 4869. 

Fives and Chimneys, &c.—H. J. Haddan 
(com.), 4567. G. Rowland, 4620. C. H. Fitz- 
maurice, 4662. J. Baker, 4989. 

Foutpine Paper, &c.—G. A 
Cundali, 4569. 

Foop for Animals, &c.—J. Edwards, 4706. 

(Artificial), Fire-lighters,” &.—Eliza- 
beth Marriott, 4771. A. Solliatix, 4783. 

Furnaces and Fire-boxes, Supplying Furnaces 
with Fuel, &e.-—T. Cook, 4445. S. Schuman, 
4451. R. ©. Kox, 4527. J. Griffiths, 4624. T. 
J. Barnard, 4642. A. M. Clark (com.), 4663. 
ae King (com.), 4779. W. R. Lake (com.), 
4886. 


Furniture, .Bedsteade, Tables, Cabinets, 
Chairs, Desks, Wardrobes, Upholstery, Cabinet- 
work, &c.—A. Burker, 4586. G. W. Moon, 
4658. ©. Pieper (com.), 4833. L. ‘Nicciullo, 
5021. R.G. Hodgetts, 5101. C.J. Fox, 5123, 
E. Hoskins, 5284. P. Jensen (com,), 5307. C. 
E. Hearson, 5267. A. J. Boult (com.), 5342. 
W. A. Barlow (com.), 5434. 

Games and Exercises, Billiards and Bagatelle 
Markers and Indicators for Games, Gymnastic 
Apparatus.—A. J. Boult (com.), 4458. 
S-edhonse, 4535. <A. J. Brockes (com.), 4909. 
C. Malings, 5034. J. M. Richards (com.), $162. 

Garpen ImpLemMeNts.—T. Knowles, 4996. G. 
W. Carr (eom.), 5415. 

Garters, Socks, &’.—G. and C. Ball, 5302. 

Gas (Making) &c.—M. Schwab (com.), 4550. 
F. C. Glaser (com.), 4564. H. C. Bull, 4649. J. 
E. Bott, 4681. E. Davies, 4720. E. Brook, 
4843. W. E. Gedge (com.), 4844. G. F. Red- 
fern (com.), 4856. H. Simon and W. Smith, 
4871. J. Woodward and W. Foulis, 4874. H. 
Henyon, 4951. J. Ruscoe, 4986. J. Somerville, 
4991, E. Drew, 5039. D. Rylands, 5094. J. 
Sones, C. Vernon, E. Holden and R. Bennett, 
5353. W.R. Lake (com.), 4849. : 

Gases, &c.—G. Chapman, 4941. E. Drew, 
5039. J. Griffiths, 4624. 

Gas Regulators, &c.—W. P. Thompson (com.), 
4774. W. R. Lake (com.), 4849. 

Gavces, &c.—A. J. Boult (com.), 4377. A. 
M. Clark (com.), 4960. 

Guass (Making and Treating) and its Applica- 
tions.—C. Pieper (com.), 4431. H, Barrett 
(com.), 4484. V. Bluthgen, 4589. H. J. Alli- 
son (com.), 4715. H. J. Haddan (com.), 4958. 
A. M, Clark (com.), 4960. E. P. Evans and 8S. 
Ranford, 5074. D. Rylands (com.), 5094. L. 
J. Murray, 5286. 

Guioves, Gauntlets, Mittens.—J. Williams. 
4524. E. Wright, 4595. W. Tween and E. 
Renaudin, 4789. G. and C. Ball, 5302. 

GuiycERINE.—J. Imray (com.) 4593. G. 
Payne, 5257. 

GoFreRinG, Plaiting, &c.—W. R. Lake (com.), 
4765 

Governors for Engines and Machinery.—D. 
J. Dunlop, 4672. P. W. Williams, 5291. | 

Grain and Seeds (Treating, &.)—J. Watt, 
4440. R. G. Brewer (com.), 4745. P. M. 
Justice (com.), 4901. F. Lindsay, 5037. H. J. 
Haddan (com.), 5197. H. J. Johnson (com.), 
52838. ©. F. C. Morris, T. H. Baker and W. 
Francis, 5398. H. J. Haddan (com), 5444. 


Grinp1na, Crushing, Pulverising, and Disinteg- 
rating Miscellaneous Substances.—J. A. Buch- 
holz, 4439. F. OC. Glaser (com), 4442. H. E. 
Newton (com), 4648. S. Pitt (com), 4677. W. 
R. Lake wen 4806, 4903. E. Fiechter (com.), 
4906. <A. J. Boult (com.), 4918. P. van 
Gelder, 4998. J. A. Fawcett, 5149. H. Thes- 
ter, 5191. ©. Schintze, 5262. A. J. Boult 
(com.), 5294. G. B. Walker, 5306. R. Lund 
and T, F. Hind, 5402. W. R. Lake (som.), 5440. 


ilson, 4530. R. 


Grinpine and Polishing, Smoothing and Sur- 
facing Emery, Sand, and Glass Papers, Cloths, 
&o.—H. Sackur, 4854. A. G. Brookes (com.), 


5273. 

and SHarpentne, &¢.—H. Sands, 
4759. J. 8. Dronsfi:ld and Cy Butterworth, 
4761. A. Brecon, 4826. 


Hansovrs, Breakwaters, &c.—A. Henderson 
(com.), 4510. F. Maxwell Lyte, 4679, L. 
Leeds, 5336. W. Intosh and W. Croudace, 5330. 
F. Maxwell Lyte, 6375. 

Harness, Saddles, Curbs, Whips, Releasing 
from Harness, Grooming Horses, Nosebage.— 
M. Rouley and W, Hobil, 4539. C. M-rris, 
4659. G. Bray, 4734. O. Lampe, 4741. J. 
Mewburn (com.), 4840. A. M. Clark (com.), 
4911. G. Carron, 5111. © 

Hats.—W. Ackham, 3672. W. R. Lake 
(com.), J. Porter, 4513. J. W. Thompson, 4707. 
J. H. Jotnson (com.), 5347. 

Heatixe, Warming, and Evaporating, Obtain- 
ing oni Regulating Heat, &c.—J. Keith, 4537. 
A. Hassal!, 4670. FF. Wirth (com.), 4760. W. 
Barlett (com.), 4776. T. Morgan (com). 4832. 
W. ani G. Lawrenes, 4904. .J. H. Johnson 
(com.), 4932. A. Kennard, 4940. J. Sellon, 
4961. R. Jackson, 4955. H. Defty, 4968. W. 
Tornbu!!, 5175. H. J. Haidan (com.), 5 8 
H. H. Lake (com.), 5361. E. A. Bry.iges (com.), 
5345. R. Schulz, 5411. 

Hincrs, &c.—F. Parker and W. Parker, 5022. 
J. Stevens and C, Major, 5281. 

Horsts, Jacks, Lifts, Winches, Cranes, 
Cipstans, Windlasses, Raising, Lowering and 
Moving Heavy Bodies, Raising from Mines.—A. 
C. Hen’erson (con.), 4510. W. Williams, and 
H. Adams. 4643. C. Fitzmaurice, 4662. J. and 
T. Reid, 4985. J. Steverswnd C. Major, 5009, 
5179. <A. Paul, 5075. J. Wood and J. Abbott, 
5077. T. Summersand A. Day, 5095. J. Jeffer- 
son (com.), 5276. J. H. Johnson (com.), 5381. 

Hooks, Rings, &c.—L. E. Liardet, 4597. O. 
Limpe, 4741. B. Wes-elmann, 4823. H. 
Bezer and P. Thomas, 5209. 

Hors.—W. R. (com.), 4749. Morris, 
T. Baker and W. Francis 5398. 

Horst Shoes, Shoeing Horses, Shoes for Ani- 
ma's, &e.—C. Bair!, 4786. R. Lawby, 4893. 
T. D. Richardson, 4933. R. Brandon (com.), 
5048, 5050. J. G orge and J. Walker, 5071. 

INDIARUBBER, &c.—R. Kirlew, 4845. R. 
Lewty, 4893. 

Injectors, Ejectora, Jet Apparatus, 
R. Brooke and T. White, 4430. 

Inxs, [INKstanps, &c.—J. Williams, 4505. M. 
Haymana, 5145. G. Robinson (com.), 5226. 

Mosaic Work, &c.—F. Brown, 4418. 

InsutaTinG, &c.—A. Bennett, 4473. H. J. 
Allison (com.), 5001. E. Roe, 5073. 

Inoninc, Smoothing Irons, &c.—G. W. von 
Nawrocki (com.), 4690. W. and J. H. Beecroft, 
4744. 

JEWELLERY, &c.—D. Ma: Gregor, 4554. F. 
H. F. Engel (com.), 4558. H. Hoheisen, 4870. 
A. J. Boult (com.), 5045. G. and C, Bail, 1302. 

Jucs, &c.—J. Dawson, T. F. D. Heap, 5412. 

Knittinc, Looped Fabrics, Tatting, Crochet- 
ing, &.—W. R. Luke (com.), 4561. J. Burden 
and C. Till, 4590. 

Knives, &c.—J. Bell, 4425. H. Vaughan and 
J. Bell, 4661. E. Greenfi-ld, 5327. 

Lace.—T. Butler, 4923. W, Birks, 5190 B. 
B. J. B. Mills (com.), 5240. J. Chapman, 5295. 
J.B. Payne, 5366. 

Lamps, Lanterns, Chandeliers, Gaseliers, Lamp 
Furniture, Lighting and Extiaguishing Lamps, 
Artificial Light, Producing Light, Candlesticks, 
Candelabra, &c.—W. R. Lake (com.), 4849. E. 
Grube, 4902. W. P. Thompsonn 84 , 4919. 
J. Coates, 4925. W. B. Rickmau (com.), 4967. 
G. Smiley (com.), 5017. O. Woodhouse, F. 
Rawson, and A. Molison, 5035. 4H. J. Allison 
(com.), 5052. T. and J. Tayor, 5103. J. Rogers, 
5135. T. Thomas, 5158. C. D. Abel (com.), 
5244. A. Martin, 5250. L. Loyola, 6254. 4H. 
J. Haddan, 5289. J. Wilkinsou, 5329. F. and 
H. Biertumpfel, 5377. E. Edwards, 5429. 

Lay Ficures, or Dummies.—J. H. Johnson 
(com.), 5346. 

Learner, Treating Hides and Skins, Parch- 
ment. Currying, Tanning, Cutting, and Orna- 
menting Leather.—W. Cooper, 4441. W. P. 
Thompson (cum.), 4459. G. W. von Nawrocki 
(com.), 4508. F. Wirth (com.), 4849, 4921. L. 
A. Groth (com.), 4862, 5150. W. H. Stevens, 
5038. W. R. Lake (com.), 5217. E. de Fass 
(com.), 5242. J. Fisher (com.), 5311. | 

Liresvors, &c.—F. Byrnes, 4514. J. Gibbs 
5112. °A. Williams, 5169. H. Critten 5312., 


| J. H. Jobnson (com.), 5316. 
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Liue, &c.—). Imray (com.),4516. J. Briggs, 
4876. 8. dela G. Williams, 4894. C. Hum- 
frey, 4934. A.C. Henderson (com.), 5205. W. 
R. Lake (com.), 5263. 

Liguips, &c.—E. Drew, 5039. 

Looks, Latches, Bolts, Lock Furniture, Keys, 
&c.—B. Wesselmann, 4588. F. Temple-Allen, 
4582. F, Biggs, 4675. H. Smith, 4689. G. 
Davis, 4825. Ollard, 4999. W. Williamson, 
5032, J. Legge, 5114. 

&c.—H. and J. Ryott, 


Maenestum, &c.-~-T. Morgan (com.), 4813. A. 
C, Henderson (com.), 5205. 

Matt.—J. Wott, 4449. L. Meaking, 4682. F. 
H. F. Engel (com.), 4948. C. Morrid, T. Baker, 
and W. Francis, 5398, 

Manure; Treating Sewage, &0.—J. Imray 

om.), 4516. J. Young and P. Fyfe, 4571. T. 

hittaker, 5099. E. Edwards (com.), 5156, G. 
Epstein, 5436, 

Mats, &c.--G, Lilley, 4634. H. E. Newton 
(com.), 5220, 5222. | 

MatTHrMATICAL, Surveying, and Astronomical 
Iostruments, &c.—H. Darwin, 4682. C. Mac- 
aulay and J. Cruikshank (com.), 6062. A. M. 
Clark (com.), 5298. Phoebe 8. Marks,5308. A. 
J. Boult (com.), 5449. 

MepicaL TREATMENT.—A. Hasa!l, 4670. C. 
Harness, 4881. W. P. Thompson (com.), 4907. 
E. Sonstadt, 4920. G. Carron, 5111. I. L. 
Pulvermacher, 5166. C. Hearson, 5267. 

Merats and AtLoys, &c—A. Brookes (com), 
4584. E. Cleaver, 5033. H. Lawrence and J. L. 
- Ryott, 5104, §. Fox, 5234, P. Gay, 5255. 

Merats (Casting, Moulding, &c.)—J, Stanley 
and L. Bailey, 4724. F. Gill aud W. Rockiiffe, 
4756. J. Walker, 5268. C. Day (com.), 5360. 

Merats, (Coating, Plating, &c.)—A. Gutem- 
sohn, 4784. L. A. Groth (com.), 4861. J. Fry, 
6010. D. Appleton, 5011. 

Meraus (Cutting, &c.)—L. A. Groth (com), 
4802. A. M. Clark (com.), 4940, J. Ruscoe, 
4986. R. K. Jones, 5187. D. Burr, 5279. J. 
Carver, 5301. J. Harrington, 5397. 

‘Mertats (Forging), &c.—G. Greenwood, 4447. 
G. W. von Nawrocki (com.), 4604. D. Smith, 
4623. A.J. Boult (com.), 4685. H. J. Haddan 
(com.), 4804. R. H. Brandon (com.), 5048. W. 
R. Lake (com.), 5067. A. Maclean, J. Gaskell 
and G. Exton, 5117. 
5194. H.J. Haddun (com,), 5239, W. Player, 
5352. ‘I. B. Sharp, 5293, .J. Harrington 

Metacs (Smelting, &c.)—W. R. Lake (com,), 
4560. J. Bort, 4574. A. M. Clark (com.), 4663. 
G. Hatton 4676. P.M. Justice (com.), 4713. J. 
Beveridge, 4758. J. King, 4779. F. Claudet, 
4818. J. Shedlock, 4829. A. P. Price», 4851. 
4976, 5125. W. R. Luke (com.), 4886. H. A, 
Gadsden (com.), 4930, E. Cleaver, 5033, D. 
Ry lands 5094. E. W. Crebbin, 5212. 
L. Von Neuendahl, 5227. J. Jordan, 5235. J. 
Jordan and J. Longden, 5236. P. Von Schon- 
ing, 5296. B. J. B. Mills fcom.), 5355. E. 
Readman, 5359. C. A. Day (com.), 5360. W. 
R. Luke (com.), 5363. W. Beardmore and J. 
C. McVher:is, 5367. W. Murdock, 5380. 

Meters, Measuring Liquids and Fiuids, &c.— 
~ A, E. H, Jobnson (com.), 4552. F. Hill, 5151. 

H. Coppinger, 5181. 

Mitx, &c.—W. Williamson, 4587. 
Pohl, 5053. 

Minino, Boring and Blasting Rock, Raising 
from Mines, Getting Coals, Draining, Lighting, 
and Ventilating Mines.—H. C. Paterson, 4618. 
W. Hail and W. Low, 5061. A. Paul, 5075. H. 
Lawrence and J. Ryett, 5104. T. Asquith, R. 
Ornsby and [. Nicholson, 5170. P. Gay, 5255, 
Jetterson (com.), 5276. 


Money Tills and Boxes.—H, A. Costerton, 
4842. 


Morive-PowER Engines, Obtaining Motive 

wer, &c.—H. Glen, 4598. Patter, 4797. 

. Sturge, 4839. W. Fletcher, 4910. P. Jensen 
(com.), 5015. Bellefonds, 5089. H. Coffin- 
ger, 5181. W.R. Lake (com.), 5233. T. Hunt, 
5249. W. Schmidt, 5317. C. Barker, 5339. 
G. Epstein, 5436. 


Musicat Instruments, Music, &c.—H. J. 
Haddan (com.), 4497. J. Maxfield, 4608. .C. 
Collard, 4691. J. Rushton, 4748. «.H. John- 
= (com.), 5173. R. H. Bishop and W. Downs, 

48. 


0. E. 


*,* The above List is prepared from the Patent 
Records by Mr. T. Morgan, Secretary of the 
Inventors’ Pacentright Association, Limited. 


D. Reid and D. 'Thomson,- 


HEAT IN ITS MECHANICAL APPLI- 
CATIONS. 


AT the Institution of Civil Engineers, the 
first of the six lectures on “ Heat in its 
Mechanical Applications” was delivered on 
Thursday evening, the 15th of November, by 
Professor Osborne Reynolds, M.A., F.R.S.., 
the subject being ‘‘ The General Theory of 
Thermodynamics.” The following is an ab- 
stract of the lecture :— 


Thermodynamics was a very difficult sub- 
ject. Thereasoning involved was such © 
could only be expressed in mathematic 
language; but this alone would not prevent 
the leading facts and features of the subject 
being expressed in popular language. The 
physical theories of, astronomy, light, and 
sound, involved even more mathematical 
complexities than thermodynamics, but these 
subjects had been rendered popular, and this 
to the great improvement of the theories. 

What rendered the subject of thermodyna- 
mics so obscure, was that it dealt with a 
thing or entity (heat), which, although its 
effects could be recognised and measured,¢ 
was yet of such a nature that its mode o 
operation could not be perceived by any o 
our senses. Had clocks been a work o 
nature; and had the mechanism been so smal 


that it was absolutely imperceptible, Galileo, 


instead of having tu invent a machine to per- 
form a definite function, would have had, 
from the observed motions of the hands, to 
have discovered the mechanical principles 
and actionsinvolved. Such an effort would 
have been strictly parallel to that required 
for the discovery of the mechanical principles, 
of which the phenomena of heat were the 
result. 

In the imagined case of the clock, the dis- 
covery: might have been made in two ways. 
By the scientific method; from the observed 
motion of the hands the fact that the clock 
depended on a uniform intermittent motion, 


would have led to the discovery of the prin- - 


—- of the uniformity of the period of 
vibrating bodies; and on this principle the 
whole theory of dynamics might have been 
founded. Such a theory of mechanics would 
have been as obscure, but not more obscure 
than the theory of thermodynamics based on 
itstwo laws. But there was another method ; 
and it was by this that the theory of dyna- 
mics was brought to light—to invent an arti- 
ficial clock, the action of which could be seen. 
It was from the actual pendulum that the 
principles of the constancy of the periods of 
oscillating and revolving bodies were dis- 
covered, whence followed the dynamical 
theories of astronomy, of light, and of sound. 
As regarded the action of heat, no visible 
mechanical contrivance was discovered which 
would afford an example of the mechanical 
principle and motions involved, so that the 
only apparent method was to discover by 
experiment the laws of the action of heat, 
and to accept these as axiomatic laws with- 
out forming any mental image of their dy- 
namical origin. This was what the present 
theory of thermodynamics purported to be. 
In this form the theory was purely mathe- 
matical and not fit for the subject of a lec- 
ture. But asno one who had studied the 
subject doubted for one moment the mechan- 
ical origin of these laws, Professor Reynolds 
would be following the spirit if not the letter 
of his subject if he introauced a conception 
of the mechanical actions from which these 
laws sprang. This he should do although 
he doubted if he should have so ventured, 


had it not been that while considering this 
lecture he hit upon certain mechani¢al con- | 


trivances, which he would call _ kinetic- 
engines, which afforded visible examples of 
the mechanical action of heat, in the same 
sense as the pendulum was a visible example 
of the same principles as those involved in 
he phenomena of light and sound. Such 
machines, thanks to the ready help of Mr. 
Foster, his assistant, in constructing the ap- 


paratus, he should show, and he could not 


but hope that these kinetic-engines might 
remove the source of the obscurity of ther- 
modynamics on which he had dwelt. 

The general action of heat to cause matter 
to expand was suiliciently obvious and 
popularly known; also that the expanding 
matter could do work was sufficiently obvious. 
But the part which the heat played in doing 
this work was very obscure. 

It was known that heat played two, or it 
might be said three, distinct mechanical 
parts in doiug this work. 

These parts were :— 

1. To supply the energy necessary to the 
performance of work. 

2. To give to the matter the elasticity 
which enable it to expand—to convert the 
inert matter into an acting machine. 

3. To convey itself, t.e., heat, in and out 
of the matter. 

This third function was generally taken 
for granted in the thecry of thermodynamics, 
although it had an important place in al 
applications of this theory. | 

The idea of making a kinetic-engine which 
should be an example of action such as heat, 
had no sooner oceurred to him than various 
very simple means presented tlemselves. 
Heat was transformed by the expansion of 
the matter caused by heat. 

At first he tried toinvent some mechanical 
arrangement which would expand when pro- 
miscuous agitation was imparted to its parts, 
but contraction seemed easier—this was as 
good. All that was wanted was a mechanism 
which would change its shape, doing work 
when its parts were thrown into a state of 
agitation. 

In order to raise a bucket from a well 
either the rope was pulled or the windlass 
wound—such a machine did not act by pro- 
miscuous agitation; byt if the rope was a 
heavy one (a chain was better) and it was 
made fast at the top of the well so that it 
just suspended the bucket, then if it was 
shaken from the top waves or wriggles would 
run down the rope until the whole chain had 
assumed a continually changing sinuous 
form. And since the rope could not stretch, 
it could not reach so far down the well with 
its sinuosities as when straight, so that the 
bucket would be somewhat raised and work 
done by promiscuous agitation. The chain 
would have changed its mechanical character, 
and from being a rigid tie in a vertical di- 
rection would possess kinetic elasticity, 1.e., 
elasticity in virtue of the motion of its parts, 
causing it to contract its vertical length 
against the weight of the bucket. Now it 
was easy to see in this case that to perform 
this operation, the work spent in shaking 
the rope performed the two parts of impart- 
ing energy of motion to the chain and raising 
the bucket. A certain amount of energy 
of agitation in the chain would be necessary 
to cause it to raise a bucket of a certain 
weight through a certain distance, and the 
relation which the energy of agitation bore 
to the work done in raising the bucket, fol- 
lowed a law, which if expressed would coin- 
cide exactly with the second law of thermo- 
dynamics. The energy of agitation imparted 
to the chain was virtually as much spent as 
the actual work in raising the bucket, 
that was to say, neither of these energies 
could be used over again. If it was wanted 
to do further work, the raised bucket was 
taken off, and then to get the chain down 
again it must be allowed to cool, i.e., the 
agitation must be allowed to die out; then 
attaching another bucket, it would be neces- 


‘sary to supply the same energy over again. 


He had-other methods besides the simple 
chain, which served better to illustrate the 
lecture, but the principle was the same. 

In one there was a complete engine witha 
working pump. By mere agitation the 
bucket. of the pump rose, lifting dlbs. of 
water 1 foot high; before it would make 
another stroke the agitated medium must be 
cooled, i.e., the energy which caused the 
elasticity must be taken out, then the bucket 


| 
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descended, and, being agitated again, made 
another stroke. 

He felt that there was a childish simplicity 
about these kinetic-engines, which might at 
first raise the feeling of ‘‘ Abana and Phar- 

ar’’ in the minds of some of his hearers. 

ut this would be only till they realised that 
it was not now attempted to make the best 
machine to raise the bucket, but a machine 
that would raise the bucket by shaking. 
These kinetic-engines were no mere illustra- 
tions or analogy of the action of heat, but 
were instances of the action of the same 
principles. The sensible energy in the 
shaking rope only differed from the energy 
of heatin the scale from the energy of heat 
in a metal bar. The temperature of the bar, 
ascertained from absolute zero, measured the 
mean sqaare of the velocity of its parts 
multiplied by the weight per foot of the 
chain, really represented the energy of visible 
agitation in the chain. 

The waves of the sea constituted a source 
of energy in the form of sensible agitation ; 
but this energy could not be used to work 
continuously one of these kinetic machines, 
for exactly the same reason as the heat in 
the bodies ot the mean temperature of the 
earth’s surface could not be used to work 
heat-engines. 

A chain attached to a ship’s mast in a 
rough sea would become elastic with agitation, 
but this elasticity could not be used to raise 
cargo out of the hold, because it would be a 
constant quantity as long as the roughness of 
the sea lasted. , 

Besides the waves of the sea, there was no 
other source of sensible agitation, so there 
had been no demand for kinetic-engines. 
Had it been otherwise, they would not have 
been left for him to discover—or had they 
been, he might have been tempted to patent 
the inventions. But there had been a de- 
mand for what might be called sensible 
kinetic-elasticity to perform for sensible 
motion the part which heat-elasticity per- 
formed in the thermometer. 

And it had been left for him to invent 


kinetic-mechanism for this purpose. althoug’ 


it might be that its semblance to the ther- 
mometer had not been recognised. The prin- 
ciple was long ago applied by Watt. The 
common form of governors by a steam-engine 
acted by kinetic-elasticity, which elasticity, 
depending on the speed at which the gover- 
nors were driven, caused them to contract as 
the speed increased. The governor measured 
by contraction the velocity of the engine, 
while the thermometer measured by expan- 
sion the velocity in the particles of matter 
which surrounded it ; so that it could now be 
seen that having to perform two operations, 
the one ona visible scale, the other on a 
molecular scale, the same class of mechanism 
had been unconsciously adopted in perform- 
ing both operation. 

The purpose for ,which these kinetic- 
engines was put forward was not that they 
might be expected to simplify the theory of 
thermodynamics, but that they might show 
what was being done. The theory of ther- 
modynamics could be deduced by the laws 
of motion from anyone of these kinetic- 
engines, just as Rankine deduced it from 
hypothesis of molecular vortices. 

Nothing had been said of the third part 
which heat employed in performing work, 
namely, conveying heat in and out of matter. 
It was an innovation to introduce such con- 
siderations into the subject of thermodyna- 
mics, but it properly had a place in the theory 
of heat-engines. It was on this part that 
the speed at which an engine would perform 
work depended. 

The kinetic-machines showed this. If one 
end of achain was shaken the wriggle ran 
along with a definite speed, so that a detinite 
interval must elapse before sufficient agita- 
tion was established to raise the bucket; 
further, an interval must elapse before the 
agitation could be withdrawn, so that the 
bucket might be lowered for another stroke. 


The kinetic-machine, with the pump, could 
only work at a given rate. He could increase 
this rate by shaking harder, but then he ex- 
pended more energy in proportion to the 
work done. This exactly corresponded with 
what went on in the steam-engine, only 
owing to the use of separate vessels, the 
boiler, cylinder, and condensers, the con- 
nection was much confused. But it was clear 
that for every H.P. (2,000,000 ft.-lbs. per 
hour) 15,000,000 ft.-lbs. had to be passed 
from the furnace into the boiler, as out of 
the 15,000,000 no more than 2,000,000 could 
be used for work, the remaining 13,000,000 
were available for forcing the heat into the 
boiler and out of the steam in the condenser, 
and they were usefully employed for this 
purpose. 

The boilers were made as small as sufficed 
to produce steam, and this size was deter- 
mined by the difference of internal temper- 
atures of the gases in the furnaces, and the 
water in the boiler ; and whatever diminished 
this difference would necessarily increase the 
size of the heating-surface required, i.e, the 
weight of the engine. The power which this 
difference of temperature represented could 
not be used in the steam-engine, so it was 
usefully employed in diminishing the size of 
the engine. 

Most of this, which in the steam-engine 
was at least eight times the power used, was 
_— in getting the heat from the gases into 
the metal plates, for gas acted the part of 
ecnveyance far less readily than boiling 
water or condensing steam. If air had to be 
heated inside the boiler and cooled in the 
condenser with the same difference of tem- 
perature, there would be required thirty or 
forty times the heating surface—a conclusion 
which sufficiently explained why attempts 
to substitute hot air for steam had failed. In 
one respect the hot air-engines had an ad- 
vantage over the steam-engine. During the 
operation in the cylinder the heat was wanted 
to be kept in the acting substance; this was 
easy with air, for it was such a bad conductor 
of heat that unless it was in a violent state 
of internal agitation it would lose heat but 
slowly, clthough at atemperature of 1,000 
degrees and the cylinder cold. 

Steam, on the other hand, condensed so 
readily that the temperature of the cylinder 
must be kept above that of the steam. It 
was this fact that limited the temperature at 
which steam could be used. Thus, while hot 
air failed on account of true economy, the 
practical limit of the economy of steam was 
fixed by that which a cylinder would bear. 
These facts were mentioned because at the | 
present time there appeared to be the dawn 
of substituting combustion-engines in the 
place of steaii-engines. 

Combustion-engines, in the shape of guns, 
were the oldest form of heat-engine. In 
these, the time required for heating the ex- 
pansive agent was zero, while they had the 
advantage of incondensible gas in the cylin- 
der, so that if the cylinder was kept cool it 
cooled the gas but slightly, although this 
was some 3,000 degrees in temperature. 

The disadvantage of these engines was 
that the hot gas was not sufficiently cooled 
by expansion, but aconsiderable amount of 
the heat carried away might be used again 
could it be extracted and put into the fresh 
charge; to do this, however, would intro- 
duce the difficulty of heating-surface in an 
aggravated form. However, supposing the 
cannon to have been tamed and coal and 
oxygen from the air to be used instead of 
gunpowder. Thermodynamics showed that 
snch engines should still have a wide margin 
of economy over steam-engines, besides the 
advantage of working with a cold cylinder 
and at an unlimited speed. The present 
achievement of the gas-engine, stated to be 
some 2,000,000 ft.-lbs. per ton of coke, looked 
very promising, and it was thus not unimpor- 
tant to notice that whatever the art diffi- 
culties might be, thermodynamics showed no 


such as that which appeared not far ahead 
of what was alveaty accomplished .with 
steam-engines. 

But however this might be, he protested 
against the view which seemed somewhat 
largely held that the steam-engine was only 
a semi-barbarous machine, which wasted 10 
times as much heat as it used—very well for 
those who knew no science, but only waiting 
until those better educated had time to turn 
their attenton to practical matters, and then 
to give place to something better. Thermo- 
dynamics showed the perfections not the 
faults of the steam-engine, in which all the 
heat was used, and could only enhance the 
admiration in which the work of those must 
be held who gave, not only the steam-engine, 
but the embodiment of the science of heat. 


SECONDARY GENERATORS. 


A very pronounced departure from the ordi- 
nary practice of electric lighting has just 
becn inaugurated on the Metropolitan Rail- 
way, several stations en which line are now 
illuminated by means of the Gaulard-Gibbs 
system of secondary generators. This sys- 
tem was fully described in Zhe Times of 
April 18 last, so that we need only here 
notice its general features. The invention 
is based upon the influence of electrical 
currents upon bobbins of an insulated wire, 
and in producing their results the inventors 
have followed the line traversed by Ampére, 
but with far more important and practical 
issues. The apparatus used consists of a 
dynamo-electric machine producing an_al- 
ternating current, which current is conducted 
to a secondary generator. Here the insu- 
lated primary conductor or main wire is en- 
circled by a series of smaller wires, which 
are also insulated, and in which the secondary 
currents are generated. The generator is of 
columnar construction, and the columns 
are divided up into groups, and are so con- 
nected as to admit the current induced on 
the secondary conductors, by the influence 
of the alternating current which traverses 
the primary conductor, being made to 
develop different potentials at will—i.e., the 
different qualities of current required re- 
spectively for incandescence lamps, are 
lamps, and motive power. An important | 
feature of this system of electrical distri- 
bution is that a metallically closed circuit 
is used to convey the primary current. 
Hence no limit need be fixed to the electro- 
motive force of the current, which, on such 
a circuit, is harmless. The currents induced 
on the secondary conductors alone are 
utilised for the purposes indicated. The first 
practical application of the system has been 
made on the Metropolitan Railway by the 
National Company for the Distribution of 
Electricity by Secondary Generators, whose 
offices are at No. 18, Warwick-street, 
Regent-street. The generating apparatus is 
fitted up at the Edgware-road Station of the 
Metropolitan Railway, and recently at a 
private view of the installation and were 
enabled to examine the whole of the arrange- 
ments, which worked in avery satisfactory 
manner. The stations at present illuminated 
are Notting-hill-gate, Edgware-road, and 
Aldgate. Other stations are to follow in 
due course, and they will all be on the same 
primary circuit, which isabout 15 miles in 
length and only four millimetres in diameter, 
Notting-hill-gate and Aldgate being some- 
thing over seven miles apart. | 

The generating power consists of a steam- 
engine of 35-horse power running at 120 re- 
volutions per minute,and supplied with steam 
from a Cornish boiler at 60lb. pressure per 
square inch. The engine drives through a 
counter shafting a Siemens W° alternating- 
current dynamo machine running at 650 re- 
volutions per minute and excited by a small 
Siemens dynamo running at 1,000 revo- 
lutions per minute, the large dynamo 
giving 16,000 alterations per minute 


barrier to further economy. in this direction, |The primary wire fis led from the large 
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dynamo to the secondary generator, after 
traversing which it is led out of the station 
and along the course of the line at the side 
of the tunnel to the Notting-hill-gate 
Station, whence it returns to Aldgate, and 
thence is led back to Edgware-road, a total 
length of 15 miles, including bends and turn- 
ings at stations. The illumination at the 

gware-road Station consists of two arc 
lamps and 30 incandescence lamps. One of 
the arc lamps is placed in the generating 
station, while the other is suspended from 
the roof of the passenger station near the 
bridge. The incandescence lamps are 
ranged along each platform and are placed 
in the ordinary globular gas lamps. The 
booking-office is also effectively lighted by 
incondescence lamps, which are there seen at 
their best. At Notting-hill-gate, as at all 
other stations to be yoy a@ secondary 
generator is placed on the main circuit and 
the station is illuminated by means of one 
arc and 20 incandescence lamps, similarly 
arranged to those at Edgware-road, and, 
in fact, at the other stations. Aldgate 
Station is lighted by the aid of 40 incandes- 
cence lamps and one arc lamp. There are 


all the stations at present thus lighted, but 


King’s-cross and Gower-street will shortly 


and two are lamps and the latter with 

incandescence lamps and one arc light. 

will thus be seen that there are at present 
90 incandescence and four arc lamps, but 
with the two additional stations mentioned 
there will be 70 incandescence and three are 
‘lamps more, giving a total of 160 incandes- 
cence and seven arc lamps. This will absorb 
all the power the present steam-engine is 
capable of producing, and to light the re- 
maining stations extra driving power will 
have to be supplied. As it is, there are now 
90 incandescence lamps, mostly of 20-candle 
power, but some of 40 candle-power, so that 
they may be taken roundly at 100 lamps of 
the smaller power. As eight incandescence 
lamps are equal to one-horse power, and as 
one arc lamp may be similarly computed, it 
follows that, there being four arc lamps, 
there is 16-horse power developed at the 
lamps. As, however, the engine is stated 
to be at present developing 22-horse power, 
it follows that there must be a loss of 6- 
horse power. This loss is accounted for by 
friction of the machinery and loss in trans- 
mission along the line. It is, however, 
stated that this loss of 6-horse — is a 
constant, and that no matter how many 
lamps are being driven—of course, within 
the limits of the generating power—no 
further loss will ensue. We should mention 
that in the arc lamps Jablochkoff candles 
are used, while the incandescence lamps are 


follow, the former with 40 wae wae ae 
It 


—~ those of Swan, the latter being in all cases 
_ fitted in the ordinary station lamps. 


This is 
a disadvantage, inasmuch as the flames of 
the lanterns, which are globular and in 
sections, cast shadows on the platforms. In 
other respects the light is very satisfactory, 
and although the stations do not present the 
brilliant appearance of those in which the 
arc light alone is used, and which is some- 
times dazzling, there is a mellow light cast 
around ample for all practical purposes, and 
presenting a pleasant contrast to that of the 
gas at the stations on the Metroplitan Rail- 
way not yet electrically lighted. 

4 the Gaulard-Gibbs secondary genera- 
tors we thus have the solution of a ve 
important problem practically demonstrated. 
The problem is to rid the user of electric 
light or power from the necessity of having 
on his premises a steam engine, boiler, 
dynamo machine, and the necessary atten- 
dants. The solution is the secondary gener- 
ator placed in his house and connected with 
a central generating station. The user can 
himself manipulate the electrical energy with 
the same facility as he now does gas and 
water, readily transforming it into- current 
of different natures, and consequently ap- 
plicable to the various purposes of incandes. 
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cence and arc lighting and the production of 
motive power, and all at the same time and 
from the same primary generating machine, 
as we have seen demonstrated. There is 
likewise the important element of safety, for 
in touching the naked line over which a 
current of 2,000 volts was stated to be 
passing no sensation whatever is experienced. 
After seeing the work done on the Metro- 

litan Railway it is easy to understand the 
importance of the services this discovery 
will render by enabling the distribution of 
natural forces to be effected at any number 
of points and over considerable distances. 


SOME CURIOSITIES OF STEEL. 


EIGHT master taps, or hobs, were made from 
the same bar of four-inch steel, each cut to 
a pitch of three to the inch, each scored, 
heated, hardened, and drawn to temper at 
the same time. Six hours after the temper- 
ing one of them “exploded,” or at least 
cracked into three pieces, with a report. 
The fractures give to the trained mechanical 
eye the appearance of good steel, and show 
no water cracks or other evidence of pre- 
vious fracture. At the same establishment 
where this breaking occurred, one of its 


| most important departments is the produc- 


tion of taps, reamers, dies, and similar tools. 
It has been abundantly proved that forged 
taps and reamers ere inferior to those made 
direct from the sized commercial bar, not 
only in their resistance to torsion, but in the 
retention of their integrity under the exac- 
tions of hardening and tempering ; the best 
taps are those which are turned direct from 
the bar. 

There seems to be a tendency of forged 
steel, under certain forms, to return to the 
shape of the original bar. This is shown 


especially when the forging from a square | 


bar is flattened. Sometimes a flattened 
piece will curve in the hardening as though 
its fibres had been stretched, and when re- 
laxed by the heat and again placed under 
tension by the cooling process, contracted 
towards the original condensed square form. 
A singular example was noticed recently, A 
plug gauge two and five-eighths inches wide 
and one and three-sixteenths inches thick 
was forged from a square bar, finished and 
hardened. After hardening it was to be 
ground to exact size by acorundum wheel, 
when the ground side immediately swelled 
in the centre almost enough to be seen by 
the unaided eye, but was quite apparent 
with the straight edge. The other face, 
from which the skin of hardening had not 
been removed, remained straight, but as 
soon as that had not been removed, remained 
straight, but as soon as that had been 
ground it acted just as the other did and 
both the side faces were swelled, and so 
much so that the increase in thickness by 
the micrometer gauge was more than one- 
hundreth of aninch. On treating the edges 
a contrary result was produced: each edge 
face became concave, so that when the a 
ing was completed the plug had two opposite 
convex sides and two opposite concave edges. 
The plug was then annealed and redressed 
to truth; then rehardened and reground 
with the same results as at first. A second 
time it was annealed, trued, and then case- 
hardened, but even then it continued its 
perversity, and it is to be kept as a curiosity 
as it is, unless it is decided to saw it in two 
to inspect its interior. 

The most vexatious thing about these 
‘* queerities” is that no theory that bears the 
test of practice has, so far, accounted for 
them. If the‘ reason why” could be dis- 
covered the causes could be removed and the 
working of steel be made an exact and cer- 
tain art. Still, there has beeu great pro- 
gress in this direction during the last 
twenty years; the percentage of loss in 
hardening and tempering steel has been re- 
duced to a very low figure. These improve- 


| ments have been owing to the greater uni-- 


‘amounts found, 


formity in the character of the steel pro- 
duced as well as to the greater skill in its 
after manipulation. We may not despair of 
being able to make the production of 

ardened steel articles as even and certain 
as those from any other material. 


TINNED FOODS. 


Tue Medical Times says that tinned meats, 
soups, vegetables, and more especially fruits, 
are all, without exception, contaminated 
by metals; such is the“itresistible conclu- 
sions of recent scientific investigation. In 
1878, Mr. Albert B. Menke communicated to 
the Chemical News results of analyses of a 
tin of lobster, oie of apples, and another of 
pineapple ; the Jatter contained tin dissolved 
in the juice equal to 1:3 grain per pound, 
the lobster and apples a much smaller 
quantity. Mr. Hehner in 1880 communi- 
cated to the Anulyst the results of a pro- 
longed and thorough investigation of the 
subject. He found tin in tinned French 
asparagus, American asparagus, peas, toma- 
toes, peaches, pineapples, white cherries, red 
cherries, marmalade, corned beef (five 
different brands), ox-cheek, ox-tongue 
(three kinds), collared-head, tripe, oysters, 
sardines preserved in oil, salmon, lobsters, 
shrips, curried fowl (two kinds), boiled 
rabbit, boiled mutton, roast chicken, roast 
turkey, soup, and in three brands of con- 


densed milk. The amount of tin found does © 


not appear large—e.q., in the milk one-tenth 
of a grain per pound, in one of the soups 
half a-grain per pound, and iu a pound tin 
of preserved oysters seven-tenths of a grain 
per pound. On a later research, Mr. 
Wynter Blyth has found far larger quanti- 
ties. in a recent report tothe Vestry of St. 
Marylebone, detailing the examination of 
twenty-three samples of tinned apricots, 
tomatoes, pineapples, and cranberries, the 
calculated as stannous 
hydrate, range from 19 grain to 14°3 grains 
per pound, the mean amount being 5:2 
grains. The juice and fruit in some in- 
stances had a metallic taste. Several of the 
tins showed signs of corrosion. The little 
that is known of the action of stannous 
hydrate may be snmmed up in a few lines. 
Doses of about ‘174 gramme per kilo- 
gramme per kilogramme of body weight 
cause in guinea piys death with signs of in- 
testinal irritation; but with doses smaller 
than ‘17 to ‘2 gramme the effects are un- 
certain, and the animals generally recover. 
Hence, supposing a man to be affected in 
the same proportion, he would have to take 
from three to four drachms, or consume at a 
meal 101b. of the most contaminated of Mr. 
Wynter Blyth’s tinned fruits. But it is not 
a question of immediate deadliness; it is 
rather one for inquiry as to the action of 
small repeated doses continued for a long 
time. 


New APERIODIC GALVANOMETER.—G. Le 
Goarant de Tromelin states that the instru- 
ment in question has six poles formed by 
three horseshoe magnets with limbs very 
close together. These three fixed magnets 
are placed horizontally, one above the other, 
at a distance of 0°005 metre. The flame 
encloses the two poles of the middle magnet, 
leaving play-room sufficient to permit it to 
oscillate freely and to obtain 20 degrees of 
deviaticn on each side. The wire of this 
small and very light frame is perpendicular 
to the axis of the magnets, and the current 
arrives there by a suspension wire, as in Sir 
W. Thompson’s syphon recorder. If this 
galvanometer is connected with the two ends 
of a telephone from which the vibrating plate 
has been removed, the mere fall of g 
fragment of iron-filing, weighing a few 
milligrammes, upon the pole of the magnet 
of the telephone is sufficient to cause a 


\ deviation of the flame.—Comptes Rendus. 
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Hlonthly Flotices. 


THE first meeting of the Royal Society fpr the approaching session 
took place on Thursday, November 15th, at 4.30 p.m. The anni- 
versary meeting of the Society was held, as usual, on St. Andrew’s 
Day. The list cf Council and officers to be submitted for election 
is as follows :—President, Prof. T. H. Huxley; treasurer, Dr. J. 
Evans; secretaries, Prof. G. G. Stokes, and Prof. M. Foster ; 
Foreign secretary, Prof. A. W. Williamson; other members of the 
Council, Capt. W. de W. Abney, Prof. W. G. Adams, the Duke of 
Argyll, J. G. Baker, Dr. T. L. Brunton, W. H. M Christie, Astron- 
omer-Royal, Warren De La Rue, Sir F. J. O. Evans, Prof. G. C. 
Foster, F. Galton, J. W. L. Glaisher, Sir W. W. Gull, Dr. H. 
Miller, Prof. J. Prestwich, Prof. O. Reynolds, and O. Salvin. 


The Institution of Civil Engineers, encouraged by the success 
which attended the course of lectures delivered last year on “‘ Elec- 
tricity one of the Great Sources of Power in Nature,” has resolved 
that a course shall be delivered this year on ‘‘ Heat in its Mechani- 
cal Relations.” The first lecture will be given by Prof. Osborne 
Reynolds, F.R.S., on ‘‘ The General Theory of Thermodynamics.”’ 


The Mineralogical Society, at its anniversary meetiog, held on 
October 22nd, in the theatre of the Museum of Practical Geology, 
elected the Rev. Prof. Bonney, F.R.S., as President, and Dr. S. 
Houghton, F.R.S., and W. H. Huddlestone, M.A., F.G.S,, as Vice- 
Presidents for the coming session. 


The Society of Engineers is now holding its meetings at the 
Westminster Town Hall, the society having ontgrown the limits 
of its previous meeting-place in Victoria-street; the offices, 
library, and reading-room of the society are, however, for the 
present at 6, Westminster Chambers. 


Illuminative Power of Gases—In November last, Dr. Werner 
Siemens presented to the Berlin Academy of Sciences a paper from 
which it appears that gaser heated to a temperature at which steel 
begins to melt, do not emit any luminous rays, if proper care has 
been taken to subject them only to heating and not to chemical 
action. Dr. W. Hittorf, of Miinster, has since then recalled the 
fact that he made observations of this kind in 1876. When causing 
the electric spark produced by the 1,600 cells of his battery to pass 
between two platinum electrodes, he noticed the positive terminal 
surrounded by a yellow red light and the negative by a blue glow, 
but the rarefied gas between the terminals was quite dark, although 
hot enough to melt any metal rod held in it. Dr. Siemens’ inves- 
tigations induced Dr. Hittorf to repeat his experiments, employing 
two iridium bars (equilateral section with a side of three milli- 
metres and eix centimetres long) from the well-finown platinum 
works of Mr. Matthew. These iridium electrodes Dr. Hittorf fixed 


in strong brass rods and placed them opposite and another in a 


glass tube six centimetres length. By arranging his powerful 
battery of 2,000 cells in groups so as to decrease the interior re- 
sistance, Dr. Hittorf obtained most beautiful and curious effects, 
the anode melting, and the cathode maintaining its sharp edges, 
both however at white heat, whilst the gases—nitrogen, hydrogen, 
and carbonic acid were experimented with—remained perfectly 
dark. From these experiments it would follow that wherever a 
gas is perceived to be glowing, we have to deal with a combustion 
or other chemical combination, and not with heat effects only ; and 
it has been established by Mr. G. Wiedemann, that the splendid 
luminous phenomena of the Geissler tubes are of the nature of a 
phosphorescence, that is to say of a slow combustion.—Zn- 
gineering. 

The North Wales College.—The whole of the governing body of 
the proposed university for North Wales have been elected, and 
the Earl of Powis, as President of the Executive Commitice, has 
convened a meeting to be held at Chester for the election of a 
council. Donations of £1,000 have been given by the Duke of 
Westminster, Lord Penrhyn, Mr. W. Rathbone, M.P., Mr. Richard 
Davies, M.P., Mr. John Roberts, M.P., and Mr. Hudson. Nothing 
definite has as yet been settled as regards the site at Bangor: In 
Montgomeryshire and Merionethshire a movement which is act'vely 
supported by Mr. Rendel, M.P., Mr. 8. Holland, M.P., and Mr. H. 
Robertson, M.P., is going on in favour of the continuance of the 
Government grant of £4,000 to the university at Aberystwyth. 
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HEALTH APPLIANCES EXHIBITION. 


Fotitow1ne the success of the Fisheries Exhibition we are to 
have next year a Health Appliances Exhibition, and as the 
latter, although it may not command that universal or 
picturesque display that the late exhibition gave, yet in another 
form it should obtain a marked an increasing 
interest ; seeing that the Fisheries Exhibition, « apart from the 


apparatus and appliances shown in that Exhibition, appealed 
nearly exclusively to Fishermen, both here, abroad, and in 


our colonies; whereas the forthcoming Exhibition — will 


commend itself not only to those on the seaboard, but to a 
great extent to large cities and towns, for a purpose, amongst 
others, of purifying, if such a word may be used, the great 


cities and towns of the world. 


We have heard of late a great deal of the Outcasts of 
London, or, if a more proper term be used, the slums in which 
they live. That there are places horrible to contemplate in 
every part of this great ‘city of London, as an example, which 
could be coped with by our sanitary authorities is patent. 
But the difficulty to contend with, as put forward by a corres- 
pondent in a daily paper, is the difficulty of housing the poor 
before proper accommodation be obtained in the event of their 


being turned out of their present abodes. 


Another phase ‘of this question seems to have been in part 
overlooked, and that is the small buildings which are now 
bales run up in all parts of the outskirts of the metropolis. 
On what foundation do the majority of these houses rest? 
Filth and rubbish which is shot into the pit first made, from 
which is taken either the gravel, sand, orclay as the .case may 
be. Here the Sanitary Engineer is taken at a disadvantage, 


for how can he act with such a house and give it a wholesome . 


character when he has to contend with such an enemy as the 
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filth on which the house rests. Again, as regards the house (?) 
itself, a vast number of them now built and in progress have 


the only 


consideration of a majority of these speculative builders being 


no good sanitary arrangements or apjliancer, 


to run up a kind of house the exterior of which shall look véry 
nice, but. which the tenant will find after a short time to be a 
‘house made, a it were, of cards. 


These are difficulties the honest Sanitary Engineer and those 


“desirous of build ing a substantial house or cottage have to 


contend against, and till something is done by the Legislature 
tending to more efficient Sanitary Inspection by the local 
officers appointed for that purpose the efforts of our philan- 
thropists anxious to improve and elevate the masses will have 
very poor results. Therefore we say have efficient and energetic 
officers, not only to look after present buildings, but also to = 
the initial and first stage of cleanliness plore, viz., houses 
built on virgin soil and not rubbish, such houses being 
constantly inspected during erection, so that the house and its 


sanitary arrangements be properly carried out. 


If the forthcoming Exhibition will in any degree effect results 
that are desired it accomplishes that which will clear away many 
of the difficulties that at present beset the unwary in the matter 
of obtaining a substantial residence, which from the present 
state of building, without personal or professional inspection, is 


out of the question. 


With this point in view the first and essential consideration 
is the foundation, and then, as the house or houses progress, a 
periodical inspection by competent officials, who would be 
answerable for the proper construction of the house and the 


sanitary and other appliances connected therewith. 


Value of Wheat-bran for Human Diet,—Dr. Max Riibner says 
the finest flour represents only 30 per cent of the grain of wheat ; 
the medium qualities about 70 per cent. Comparative experi- 
ments were tried with bread made respectively from such flours 
and from the wheat-meal of the Bread Reform League. The 
larger the proportion of bran left in the flour the more nutritious 
matter remains unassimilated, and is excreted. The author con- 
siders that bran might be made more assimilable by being more 


finely ground, He doubts, however the economy of the proposal, . so 


since at present bran serves for the food of animals which are 
able to digest_and assimilate it much more completely. 
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Proceedings “of Societies. 


ARCH ZOLOGICAL INSTITUTE. 


Nov. 1.—The Earl Percy, President, in 
the chair.—In taking his place for the first 
time as President of the Institute, and on 
— the new session, the Chairman spoke 
of his desire to follow in the steps of his pre- 
decessor, Lord Talbot de Malahide, and to 
consult, as he-did; the best interests of the 
Institute. . ‘While. he congratulated the 

‘members upon the success of the Lewes 
meeting, he-had-much pleasure in knowing 
that the next annual rendezvous would be at 


—Newcastie-on-Tyne, and he could assure 
them of a hearty welcome in that city, as 
well asin his own county, which was so re- 

lete with objects of antiquarian interest. 
e regretted much that Mr. Hartshorne had 
resigned his position at the Institute, but he 
trusted that the Society would continue in 
other ways to have the benefit of his experi- 
ence and advice.—Mr. J. T. Irvine sent a 
a paper ‘On Recent Discoveries in the 
Central Tower of Peterborough Cathedral,” 
calling attention to Roman and Saxon archi- 
tectural remains of a remarkable character 
which had been brought to light. A Roman 
tile of a peculiar form, like the seat ofa 
modern chair, incribed LEG IX HIS, was 
spoken of as having been found at Barnack, 
and lately deposited in the Natural History 
Museum at Peterborough.—The Baron de 
Cosson read a paper of much interest upon 
gauntlets, ranging from the fifteenth to the 
early part of the seventeenth century, and 
illustrated his remarks by a collection of up- 
wards of forty examples, lent for exhibition 
by Mr. F. Weekes, Mr. 8. Lucas, the Baron 
himself, and others. The development of 
the gauntlet from the simple mail pouch for 
the hand, of the time of Richard L., to the 
elaborate and beaxtiful workmanship of the 

- gauntlet of the early part of the sixteenth 
century, was further explained by reference 
to a series of full-size drawings, and to 
monumental effigies and brasses. Perhaps 
the most interesting feature of the exhibi- 
tion were certain left-handed gauntlets, 
which were cleverly shown to be part of the 
equipment of duellers in the sword and 
dagger conflicts so usual in Italy in the six- 
teenth and seventeenth centuries.—The Rev. 
J. Beck exhibited a small collection of 
watch-cases, showing different examples of 
old shagreen, and horn painted with foliage 
and pastoral subjects; and a q:antity of 
** watch-cocks” or verge covers,—objects of 
silver and brasswork of the greatest delicacy 
and beauty, which have only lately attracted 
the attention of connoisseurs.—Mr. Harts- 
horne exhibited a smaller collection, and it 
va observable that no twoexamples were 

e. 


LINNEAN SOCIETY. 


Nov. 1.—Mr. F. Crisp, Treas, and V.P., 
in the chair.— Messrs. T. E. Gunnand A. 
Hutton were elected Fellows.—A donation 
to the Society of several interesting letters 
of Linnzus (1736-1769) to G. D. Ebret, 
F.R.S., an eminent botanical artist of the 
last century, was annouuced by the Chair- 
man.—A paper was read “ On the Changes 
of the Flora and Fauna of New Zealand,” 
by Dr. J. M.Curl. He referred more parti- 
cularly to the district of Rangitikei, and to 
the alterations of the aspect of the vegeta- 
tion within the last forty years. He like- 
wise records his own experiments in the 
cultivation of trees, shrubs, and flowering 
plants introduced from widely different 
climes, remarking that while a few fail to 
grow with vigour, the majority by degrees 
adapt themselves to the altered conditions, 
and many valuable economic plants thrive 
accordingly.—Mr. J. Starkie-Gardner read a 
paper “‘ On Atnus richardsoni, a Fossil Fruit 
from the London Clay of Herne Bay.” The 
species has been described by Bowerbank, 


and commented on by Carruthers, Etting- | 


hausen, and many other authors who have 
written upon the plants of the tertiary for- 
mation. Originally considered as allied to 
Casuarina, Dr. R. Brown suggested its 
affinities to the Proteacer, a view afterwards 
upheld by Carruthers and others. Etting- 
hausen thereafter regarded it as the product 
of a conifer tdequcia) and Saporta compared 
the fruit to that of Dammara. Mr. Gardner 
enters fully into the structural peculiarities 
of the fossil fruit in question, and satisfac- 
torily demonstrates that it’ belongs to the 
Betulaceze under the genus Alnus.—A paper, 
by Miss G. Lister, was read, “On the 
Origin of the Placentas in the Tribe Alsinex 
of the Order Caryophylles.” This commu- 
nication is based on a series of observations 
on the development of a number of genera 
and species. She concludes that the capsule 
in the Alsiness is developed on essentially 
the same plan as that of Lychnis, the differ- 
ence in the various genera being merely de- 
pendent upon the relative height attained by 
the carpels on the one hand and by the 
central axis on the other. This being so, we 
are bound to admit that, if we accept, as we 
do, the carpellary origin of the placentas in 
Lychnis, the placentas in the Alsinez, from 
Lagina apetala, which most resembles 
Lychnis, to Cerastium triviale, which most 
widely differs from it, are also carpellary. . 


CHEMICAL . SOCIETY. 


Nov. '1.—Dr. Perkin, F.R.S., President, in- 
the chair.—The following papers were read : 
‘€On the Production of Hydroxylamine from 
Nitric Acid,” by Mr. E. Divers. Free 
nitric acid yields hydroxylamine when 
treated with tin, zinc, cadmium, magnesium, 
and aluminium. In the presence of hydro- 
chloric or sulphuric acid the quantity, with 
tin or zinc, may be considerable. Without 
a secord acid only traces can be detected. 
The author also discusses the action of 
nitric acid upon metals, and the constitution 
of nitrites, in which he considers the metal 
to be directly united with nitrogen.—‘‘ On 
the Chemistry of Lacquer (Urushi),” Part 1., 
by Mr. H. Yoshida. Lacquer contains a 
peculiar acid (urushic acid) extracted by 
alcohol, some gum pate gum arabic, 
water, and a peculiar diastatic body contain- 
ing nitrogen. The lacquer when exposed to 
moist air at 20° C., dries up into a hard lust- 
rous varnish. 
about by the action of the diastase upon 
urushic acid, the latter being converted into 
oxyurushic acid.—‘‘ On some Compounds of 
Phenols with Amido Bases,” by Mr. G. 
Dyson. The author has prepared and in- 
vestigated anilin phenate, toluidin phenate, 
naphthylamin, phenate, anilin § napthate, 
toluidin mnaphthate, rosanilin phenate, 
xylidin naphthate, rosanilin aurinate, and 
anilin aurinate.—‘‘On the Alleged Decom- 

osition of Phosphorous Anhydride by Sun- 
ight,” by Messrs. R. Cowper and V. B. 
Lewes. In a paper at the British Associa- 
tion, Southport, the Rev. A. Irving stated 
that phosphorous anhydride, prepared by 
passing air over heated phosphorus, is de- 
composed by sun-light into phosphorus and 
phosphoric anhydride. The authors find 
that phosphorous anhydride thus prepared 
consists of a mixture of phosphoric anhy- 
dride, phosphorous anhydride, and phos- 
phorus. 


ROYAL INSTITUTION. 

Nov. 5.—Sir W. Siemens, Manager and 
V.P., in the chair —Mr. J. Coles and Mr. L. 
Mond were elected Members.—Dr. W. M. 
Ord was elected a Manager in the room of 
the late Mr. W. Spottiswoode. 


SOCIETY OF BIBLICAL 
ARCH AOLOGY. 

Nov. 6.—D. S. Birch, President, in the 
chair.—Mr. Budge read a communication 
“On the Fourth Tablet of the Creation 
Series, relating to the Fight between Marduk 


This hardening is brought | 


and Tiamat.”—A communication was read 
by Mr. Pinches on Babylonian art, illus- 
trated by Mr. H. Rassam's latest discoveries, 


THE INSTITUTION OF CIVIL 
ENGINEERS 


AT the opening meeting of the session o 

the 13th of November, Mr. Brunlees, Presi- 
dent, in the chair, Mr. G. B. Bruce, vice- - 
president, gave an account of his recent visit 
to the United States of America as the re- 
presentative of the Institution, on the oc- — 
casion of the opening of the through line of 
the Northern Pacitic Railroad. The invi- 
tation came from the president and the di- 
rectors of the Railroad, through Lord Gran- 
ville, and Mr. Bruce took the place of Mr. 
Brunlees, President of the Institution, who 
was unable, through other engagements, to 
go himself. Invitations were also given to 
departments of the Government of this and 
other countries, the representatives of all 
of which were received as guests of the 
Company from the time of their leavin 

Europe until their retnrn. The Railroad is . 
based upon a concession from the Govern- 
ment, the Company making the road, andthe . 
Government giving 25,000 acres of land per 
mile of road constructed, in alternate sec- 
tions, the Government holding one block 
and the Company the next. The Railroad 
lies mainly between the 46th and 47th 
parallels of North Latitude, about 200 miles 


and the States, and 3,000 miles south of the 
Pacific Railway. The distance between the 
termini, Lake Superior and Puget Sound, 
was about 2,200 miles. Besides this, there 
was a branch from Brainerd on the main 
line to St. Paul on the Mississippi, which 
would probably be the chief route for traffic 
between the Northern Pacific towns and the 
eastern ports. Proceeding north-westwards 
from St. Paul, the country at first was chiefly 
under wheat ; some distance after passing the 
Missouri it was mainly Gevoted to raisin 

cattle. Mr. Bruce was particularly struck with 
the bridges on the line. The crossing of the 
Missouri at Bismarck was effected by an iron 
bridge 1,450 feet long, having three spans of 
400 feet each, and two spans of 113 feet each, 
and was 50 feet above the highest level of 
summer floods. The large girders were . 
about 50 feet deep. The majority of the 
bridges throughout the road were of timber, 
the most remarkable being among the Rocky 
Mountains. Here, too, were the steepest 
gradients on the line, the maximum being 
116 feet to the mile. The crossing of the 
summits of the two ranges would be by two 
tunnels, each 1,200 yards ay, at present 
temporary roads had been laid over the 
mountains: Mr. Bruce considered the passage 
of the Columbia River through the Cascade 
Range the most imposing feature of the line. 
The road at this point, for a considerable 
distance, is carried along a ledge made by 
blasting away the almost perpendicular hill- 
side intothe river below. The rails were of 
steel, 56 lbs. to the yard; the roads were 
well sleepered and reasonably ballasted; and 
there were all the elements of a good and 
substantial road, which in time will doubtless 
rank among the best in the United States. 
There was no signalling a but great 
use was made of the telegraph. In one 
feature the American engineers seemed to be 
particularly distinguished, namely, in the 
arrangement oftheir work, and in the strictly 
systematic manner in which they carried it 
forward under very difficult and trying cir- 
cumstances. The visitors were conducted in 
four trains of about ten Pullman carriages 
each. They all left New York and were 
ready to start from-Chicago on the Ist of 
September. They met with a hearty recep- 
tion at the cities of St. Paul and Minnea- 
polis which, though not forty years old, each 
contain a population of between 80,000 and 


90,000, and are the centres of large industries. - 
. Notwithstanding the lack of timber over 
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many hundreds of miles in the centre, the 
discovery of coal in that very locality would 
make it easy to supply the engines with fuel. 
The Westinghouse brake seemed to be in 
general use in America. The whole trip was 
carried out with very few mishaps; one or 
two slight accidents were the outcome of the 
running together of carriages from different 
lines the couplings of which did not corre- 
spond. The great ceremony of the occasion 
was driving the last spike at the ‘‘ Garrison” 
Station, at the foot of the eastern side of 
the Rocky Mountains, when about half-a- 
mile of track was laid in about half-an-hour. 

Mr. Bruce then alluded briefly to some 
things not connected with the Northern 
Pacilic Railroad. He was struck with the 
much greater use made of the Electric Light 
in America thanin England. In many little 


cities in the prairies, a high pole in the middle 


of the town with a light on it illuminated the 
whole place. He very much admired the 
steam-boat accommodation in the United 
States, and remarked that the arrangements 
tor landing in Liverpool in a steam-tug with- 
out even a coverivg to keep off the rain, con- 
trasted most unfavourably with it, and were 
a disgrace to our country and to the Com- 
panies which perpetuated them. While at 
Chicago, Mr. Bruce went to see the new 
works of the Pullman Car Company. There 
was now there a town of 7,000 inhabitants, 
where three years ago there was nothing but 
an unoccupied stretch of country... The chief 
feature was in the surroundings of the works ; 
everything had been done for the welfare 


and comfort of the workmen, and the whole- 


had been a great financialas well as moral 
success. 

In conclusion, Mr. Bruce stated that he 
had been greatly impressed with the extra- 
ordinary hospitality of the American people. 
In Portland, Oregon, for instance, where 
there are few hotels, the members of the 
party were received in the same way. We 
always knew that America was a great and 
magnificent country; great and magnificent 
in the extent of its territory; great and mag- 
nificent in what it has achieved in the past ; 

eat and magnificent in the future which 

ies before it. We knew all this upon ample 
testimony, because we had been told it by 
others and had read of it in books for our- 
selves. But it required us to cross the At- 
lantic, to brave all its storms and visit 
America as the guests of Mr. Villard and the 
Northern Pacific Railway Company, and the 
ests of the towns and cities along its route, 
in order to know, as we now most thoroughly 
do, that America is great and magnificent 
even in its hospitality. 

Sir James Hannen, Mr. Holms, M.P., and 
General Hutchinson, R.E., having offered 
some additional observations, a vote of thanks 
was, on the motion of the President, passed 
to Mr. Bruce by acclamation, for devoting 
so much valuable time and undertaking so 
long a journey in the interests of the Insti- 
tution, as well as for the narrative he had 
just given. 


THE SOCIETY OF ENGINEERS. 


THE second ordinary meeting of this society 
for the present session was held on Monday 
evening, Nov. 5th, at the Westminster 
Town-hall, where the Council of the society 
have arranged for the holding of the ordinary 
meetings in future, the society having out- 
grown the limits of its previous meeting- 
place in Victoria-street ; the offices, library, 
and reading room of the society will, how- 
ever, for the present be at 6, Westminster- 
chambers. The president, Mr. Jabez Church, 
M.1.C.E., F.G.S., occupied the chair, and a 
paper on ‘‘The Dundee Street Impove- 
ments and Drainage of Lochee,” by Mr. 
Andrew Greig, was read. The following 
is a synopsis of the paper :—The population 
of Dundee in 1831 was 45,355, andin 1870 
it was 118,900. The assessed rental in those 


years was £78,821 and £370,728 respectively. | the beaker and its contents are cooled to | 


The town having thus greatly increased in 
population, and also in mercantile impor- 
tance, the police commissioners, who are 
also the iooal authority, obtained an Im- 
provement Bill, in 1871, to enable them to 
take down various buildings, to vonstruct 
several new thoroughfares, and to drain the 
suburb of Lochee, &c. The value of the 
property bought was £395,000. The prin- 
cipal improvements were in the centre of the 
town, were several streets were widened, 
and a new street opened up from Seagate to 
Meadowside, where stands the Albert Insti- 
tute, containing the free library, picture 
gallery, and museum. This new street is 
named Commercial-street, and is the con- 
tinuation of the street of the same name 
leading from the docks. Buildings, four 
storeys in height, and consisting of shops, 
offices, and dwelling-houses, have been 
been erected on the greater part of both 
sides of the street. The style of architec- 
ture is Italian, the corner buildings partak- 
ing more of the nature of Italian Renaissance, 
and the general character of the whole 
being dignified and massive rather than 
ornate. These streets have been paved with 
granite and whin setts. Lochee is a suburb 


of Dundee, and has a gery of about: 


12,000. The area to be drained contained 
over 500 acres. A large portion of the 
village lay too low to be drained. into the 
sewers at the uorth end of Dundee. An 
outfall was therefore constructed from the 
west end of Lochee to the sewer in Perth- 
road, thus bringing the sewer to Dundee. 
Power was obtained in the Bill to purchase 
land for sewage utilisation and irrigation 
purposes, but nothing has yet been done in 
this matter. The outfall is egg-shaped and 
built of brickwork in cement. It is two 
miles 1,252 yards in length, and cost, exclu- 
sive of surface damage and wayleave, 
£6,615 The pipe sewers in Lochee are 
five miles 386 yards long, and cost £7,506. 


ON THE ESTIMATION OF STARCH. 


By C. O’SULLIVAN. 


THe following is a resumé of a paper 
read before the Chemical Society on Novem- 
ber 15 :— 

The author has used the method described 
below during the last eight or ten years for 
estimating starch in cereals and malied 
grain. The method may be briefly described 
as follows :—The finely ground grain is suc- 
cessfully extracted with ether, alcohol 
(sp. gr. ‘g0), and water at 35—38 degs. The 
starch in the washed residue is gelatinised 
by boiling with water, cooled to 60 degs. and 
converted by diastase into dextrin and mal- 
tose; if a quantitative determination of 
these two products be made, the starch 
originally present can be calculated. The 
author describes the method as follows:— 
About 5 grms. of finely-ground flour are in- 
troduced into a wide-necked roo c.c. flask 
and just saturated with alcohol, sp. gr. 0°82 ; 
20 to 25 ¢.c. of ether being added. After 
standing several hours with occasional shak- 
ing the ethereal solution is decanted through 
a filter, and the residue in the flask washed 
with ether. To the residue there is added 
80—go c.c. of alcohol, sp. gr. o’90, and the 
mixture warmed to 35—38 degs. for a few 
hours; the alcoholic solution is then de- 
canted through the same filter, and the resi- 
due washed with alcohol (sp. gr. o'go0) at 
35—38 degs. The residue in the flask and 
on the filter is washed into a 500 c.c. beaker 
and the beaker filled with water; in about 
twenty-four hours the solution is decanted 
through a filter and the residue washed with 
water at 35—38 degs. The residue in the 
beaker and on the filter is washed with a 
short camel-hair brvsh and a fine jet into 
100 c.c. beaker. The whole is then boiled 
for afew minutes in tho water-bath, with 
constant stirring, to gelatinise the starch, 


62—63 degs, and about 0'03 grm. of diastase 
added ; the digestion at 62 degs. is continued 
for an hour. The beaker is then boiled for 
eight to ten minutes; the solution filtered 
into a 100 c.c. measuring flask; the residue 
carefully washed with successive small 
quantities of boiling water, and the whole 
made up to 100 ¢.c. at 15°5 degs. The ether 
frees the grains from fat, &c., the alcohol 
(o'g0) removes the sugars, albuminoids other 
than casein,&c., whilst water at 35—38 degs. 
dissolves out the amylams Dextrin and 
maltose are the sole products of the action 
of diastase on starch. The diastase is pre- 
pared as follows:—Two to taree kilos. of 
finely-ground pale barley malt are mixed 
with sufficient water to saturate and cover 
the whole. After standing three or four 
hours the mass is squeezed with a filter 
press. If not bright the liquid is filtered. 
To the clear solution alcohol, sp. gr. 0°83, is 
added as long as a flocculent precipitate 
falls : as soon as the supernatant liquid 
becomes milky the addition of alcohol is dis- 
continued. ‘The precipitate is washed with 
alcohol 0°86 to 0°88,dehydrated with absolute 
alcohol, pressed and dried in vacuo over sul- 
phuric acid until its weight is constant. 
Diastase thus prepared is a white, friable, 
easily soluble powder which retains its ac- 
tivity for a considerable time. Five grms. 
of barley flour thus treated with 0°03 grm. 
diastase gave 100 c.c. at 15'5 degs, having sp. 
gr. 1'01003, which represents 25°39 grms. of 
solid matter (taking 1°00395 as the sp. gr. 
of a solution containing 1 per cent of starch | 
products); 9'178 grms. of this solution re- 
duced 0°241 grm. cupric oxide and 200 m.m. 
of it gave a deviation in the Soleil Wentzke- 
Scheibler saccharimeter of 21'1 divisions. 
Thus we have 0'241 grm.+0'7256=0'1748 
grm. maltose in 9°178 grms. ; in the 100 ¢.c. 
or 101003 grms. there are 1‘923 grms. mal- 
tose; 1 grm. of maltose in 100 ¢.c. gives a 
deviation in 200m.m. of 8'112 division, and 
i grm. of dextrin in 100 c.c. gives 11°56 div., 
SO 1°923 X 8'02=15'422, the optical activity 
of the maltose, and 21°1—15°422=5'678, the 
opticel activity of the dextrin; therefore in 
5°678 7 
100 ¢.c. there are———-=o0' 491 grms. of dextrin 
11°56 
We have, therefore, in the 100 c.c.—maltose 
I'923 grm; dextrin, o’491 grm.; diastase, 
0°03 grm=2'444 grm. out of 2°539 solids as 
indicated by the sp. gr.; of this deficiency of 
o'095 grm., proved to be a-amylam 
which had not been washed out. One part 
of starch yields 1 part of dextrin, and 1 part 
of starch yields 1':055 maltose. The starch 
represented by the above numbers is, there- 
1928. 
fore, dextrin=o'491, maltose ——-=1'822 
1°055 
or a total of 2'213 grms. of starch from 
5 grms. of barley. 

Barley thus contains 46°26 per cent 0 
starch, a second experiment gave 46°38 per 
cent. The author gives many other deter- 
minatious in detail: Barley malt contains 
39°9 per cent; wheat 55°4 per cent; wheat 
malt, 43°26 per cent and 43°53 per cent; 
rye, 44—46 per cent; rice, 75°77 per cent; 
maize, 54—58 per cent; oats, 35—38 per 
cent. In some experiments the author esti- 
mated the starch in a sample of pure starch 
containing 89°36 per cent of dry starch. He 
obtained 87°72 per cent and 89°54 per cent. 
The author states as the result of his ex- 
perience with the method, that the difler- 
ence in results obtained by any two obser- 
vers need not exceed o'5 per cent of the total 
starch. 

Dr. ARMSTRONG said the paper was one of 
great value, and the amount of work in-. 
volved was not by any means represented by 
the length of the paper. The progress of 
physiological chemistry must depend upon 
the accuracy of the means at our disposal of 
estimating the various constituents. Such 


researches must contribute a great deal to 
the investigation of vital problems. 
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DEATH OF SIR WILLIAM SIEMENS. 


WE much regret to have to announce the 
sudden death of Sir William Siemens, which 
occurred on the evening of Monday, the 18th 
November, in consequence of an injury to 
the heart, brought about by a fall a fort- 
night previously. Walking home from a 
scientific meeting on the afternoon of Mon- 
day, the 15th inst., he tripped and fell while 
crossing Hamilton Place. Though fora day 
or two no appar2nt harm resulted, it was 
soon found that the heart had been—it was 
hoped slightly—injured, or, at all events, 
that the shock, acting on a previously exist- 


‘ing morbid condition, had had injurious 


effects. Still there seemed no reason to fear 
that rest would not repair the mischief, till 
on Monday, the 18th November, quite sud- 
denly, the end came. 

By his death English science has suffered 
a severe loss, and a loss which will not 
readily be made good. At atime when the 
tendency of science is more and more to 
specialise itself, and scientific men are often 
compelled to study one particular branch of 
a subject alone, it is very rare to find a mind 
like that of Sir William Siemens, who de- 
votel himself to many distinct branches of 
science, and yet excelled in them all. Not 
only has he done much for the a*divance- 
ment of pure science, but it m&y be said 
without contradiction that he has, beyond all 
his contemporaries, promoted the practical 
application of scientific discoveries to indus- 
trial purposes. He was an ardent scientific 
discoverer, a large and successful manufac- 
turer in at least two distinct branches of 
industry, an engineer of high rank in the 
profession, and besides this he was a shrewd 
and clear-beaded man of business. 

Charles William Siemens was born at 
Leuthe, in Hanover, on the 4th of April, 
1823. He was educated at the Gymnasium 
at Liibeck, afterwards at the Polytechnic 
School at Magdeberg, and finally at the Uni- 
versity of Gottingen. Here he studied 
under Wohler and Himly. In 1842 he be- 
came a pupil in the engine works of Count 
Stolberg, and here he laid the foundation of 
his engineering knowledge—knowledge he 
afterwards turned to such good practical ac- 
count. The fact that he was one of a family 
of inventors makes it father difficult to say 
what was the precise personal share he had 
in the many inventions for which the world 
is indebted to the four gifted brothers— 
Werner, William, Carl, and Frederick. They 
all worked so harmoniously together—the 
idea suggested by one being taken up and 
elaborated by another—that it is hardly 
possible to attribute to each his own proper 
credit for their joint labour. The task, too, 


_ is rendered all the harder by the fact that 


each brother was always ready to attri- 
bute a successful invention to any of 
the family rather than to himself. It may, 
however, be said that in electrical discovery 
the two brothers, William and Werner, were 
principally associated, while the regenera- 
tive furnace is due not only to William, but 
also to Frederick. It was to introduce to 
the English public a joint invention of his 


- own and his brother Werner in electro-gild- 


ing that William Siemens first came to Eng- 
land. This was in 1843. Speaking two 
years ago to the Birmingham and Midland 
Institute, Dr. Siemens, as he was then, gave 
an interesting and somewhat touching ac- 
count of the difficulties which not un- 
naturally beset the young foreign inventor, 
so ignorant of the language of the country 
that his first visit was to an ‘‘ undertaker,”’ 
under the impression that he was a suitable 
person to take up and bring out his inven- 
tion. Thanks to the kindly discrimination 
of Mr. Elkington, who was able to perceive 
that certain processes described in some of 
his own patents could only be carried into 
effect by the improvements of the Siemenses, 
he was able to dispose of his invention so 
far succesfully that he was induced in the 
following year to come back again on a 


similar errand. This time it was his “ chro- 
nometric governor,” an apparatus which, 
though not very successful commercially, 
introduced him into the engineering world, 
and was really the cause of his settling in 
this country. The chief use of this appa- 
ratus, intended originally for steam engines, 
has been found in its application to regulate 
the movement of the great transit instru- 
ment at Greenwich. 

His studies in the dynamical theory of 
heat led him to pay special attention to 
methods of recovering the heat generally 
allowed to run to waste in various engineer- 
ing and manufacturing processes. The first 
application of these researches was in the 
regenerative steam engine which he set up 
in 1847 in the factory of Mr. Hicks, at 
Bolton. In this superheated steam was em- 
ployed, but its use was attended with certain 
difficulties which have prevented the com- 
mercial introduction of the invention. The 
Society of Arts may have the credit of being 
the first public body in England which re- 
cognised the value of the principle by 
awarding Mr. Siemens a gold catdal tn the 
year 1850 for his regenerative condenser. 
The direction in which he was then working 
was stated in a paper he read before the 
Institution of Civil Engineers in 1853 on the 
conversion of heat into mechanical effect. 
This paper gained him the Telford Premium 
and Medal of the Institution. In 1857 
William Siemens, in connection with his 
younger brother and then pupil, Frederick, 
turned his attention to regenerative furnaces 
for metallurgical purposes. The regenera- 
tive gas furnace, as it is certainly the 
greatest invention due to the Siemenses, so 
is the one in which William Siemens is be- 
lieved to have had the largest share. The 
first successful application of these furnaces 
was in 1861. The principle of the regenera- 
tive furnace is tolerably well known; it may 
suffice to say here that its main feature con- 
sists in an arrangement by which the waste 


heat of the products of combination is: 


utilised by being imparted to the air and to 
the gaseous fuel by which combustion is 
supported. This is effected by causing the 
products to pass through chambers in which 
the heat is taken up by masses of brick- 
work, and afterwards passing the in-coming 
currents of air and gas among the heated 
brickwork. The earlier applications of this 
rinciple to steel and glass making have 
Gan followed by its extension to many other 
industrial purposes in which great heat is 
required, the powers of the furnace being 
only limited in practice by the nature of the 
materials of which it can be constructed. 

The ——- of the furnace to the 
making of iron and steel naturally led the 
attention of its inventor to other improve- 
ments in the same manufacture. In 1862 he 
endeavoured to reduce to practice the result 
of Reaumur'’s experiments in making steel 
by fusing malleable iron with cast steel. 
After some years experimenting the Siemens 
process of steel making was perfected, and a 
little later still the Siemens-Martin process. 
In the latter, scrap-iron is melted in a bath 
of pig-iron on the hearth of the furnace; in 
the former, ore is reduced. The production 
of steel in this country under Sir William 
Siemen’s processes was over 340,000 tons in 
1881. 

But if the inventions of this regenerative 
furnace and of improved processes for steel 
making are those which are most likely to 
keep alive in future years the memory of 
their inventor, it is just now with the electric 
light that the name of Siemens is most 
closely associated in the popular mind. 
The precise date at which he may be said to 
have commenced his work in this direction 
can hardly be given. It was in 1867 that 
his classical paper on the conversion of dy- 
namical into electrical force without the aid 
of permanent magnetism was read before the 
Royal Society. Strangely enough, the dis- 


at the same meeting of the Society by Sir 
Charles Wheatstone, while there is yet a 
third claimant in the person of Mr. Crom- 
wall Varley, who had previously applied 
for a patent in which the idea was embodied. 
It, therefore, can never be quite certain who 
was the first discoverer of the principle on 
which modern dynamo machines are con- 
structed. As regards the Siemens discovery, 
the originator of the idea was Dr. Werner 
Siemens, who on being shown an electrical 
motor constructed without permanent 
magnets, immediately saw that a generator 
without permanent magnets was equally 
posssible. The details, however, of 
the construction of the Siemens machine, 
and the various improvements by 
which it has been brought to its present 
form or rather forms (for there are, of course, 
several varieties) are due alike to the younger 
and the elder brother. And the same ma 
be said of the various inventions connecte 
with telegraphy and the electric light which 
emarated from the great firm of Siemens 
Brothers. Some of these were entirely 
worked out by one, some by the other 
brother, more were the joint ap nape of 
both, but no attempt was made to separate 
them or to discriminate. How great were 
the inventive resources of Sir William is 
well shown by the saying common in work- 
shops, that as soon as any particular pro- 
blem had been given up by everybody asa 
bad job, it had only to be taken to Dr. 
Siemens for him to suggest half-a-dozen 
ways of solving it, two of which would be 
complicated and impracticable, two difficult, 
and two perfectly satisfactory. 

As regards telegraphy the most important 
work executed by the firm was the laying of 
the Direct United States Cable in 1874, for 
which work that remarkable vessel the 
Faraday was built after the designs of Sir 
William Siemens. A good instance at once 
of the versatility of Sir William’s talents and 
of his engineering skill is given by the ar- 
rangement of the screw propellers in this 
ship. Their shafts (the Faraday is a twin 
screw) are set at a slight angle, divergi ng, 
not outwards, as has often been proposed, 
but inwards, towards each other. The effect 
of this is that the thrust of each propeller, 
when used singly for steering purposes, acts 
at a much more effective angle, and the 
result is that the vessel can turn in her own 
length when the engines are worked in op- 
posite directions. The Furaday is most 
completely fitted up. with every pussible 
appliance for cable laying, grappling, and 
recovering lost cables, but the above small 
detail is only referred to here as illustratin 
the way in which Sir W. Siemens dealt wit 
a purely engineering question, which might 
have been considered quite beside the ordi- 
nary direction of his work. To record fitly 
what he and his firm have done for the ad- 
vancement, not only of electric lighting, 
but of the various practical uses of electricity, 
would involve the enumeration of an infinity 
of technical details, each comparatively un- 
important, each fitting into its own place 
and serving to produce a complete whole. To 
enter fully into the amount of electric light- 
ing work effected by them would invite com- 
parisons which at the present moment are 
above all things to be avoided. It may, 
however, be said that if a careful examin- 
ation were made of the working installations 
of the electric light, it would be found that 
a very considerable portion of the real work 
done had been done by the firm of Siemens, 
Brothers. At the Paris Exhibition they 
were facile principes, at Munich, at Vienna, 
at the Crystal Palace, they were alike con- 
spicuous. Visitors to the just-closed 
Fisheries Exhibition will remember how 
large a share of lighting was effected by 
Messrs. Siemens. As regards the electrical 
transmission and conveyance of power, this 
is a field they have made peculiarly their 
own. With the exception (and an exception 


covery of the same principle was enunciated | of undoubted importance) of storage bat- 


| — 

| 


Dec., 1883. 


THE SCIENTIFIC AND LITERARY REVIEW. 


143 


teries, the advances in this direction are 
principally due to them. The Berlin electric 
railway and that at Portrush are alike the 
work of one or other branch of the firm, 
while those who ever had the pleasure of 
being shown round his country house near 
Tunbridge Wells by Sir William can best 
realise how much he individually did to re- 
duce to human servitude the forces of that 
mysterious power of which he was so great 
a master. Not only did electricity perform 
a large part of the actual work of the farm, 
sawing wood and pumping water, but it was 
made to supply in part the place of the sun 
itself, and assist the growth of plants and 
fruits. And here we find the practical re- 
sults of scientific work merging into the re- 
searches which have not yet borne their 
practical effects. Working at the subject 
of electric light had of late led Sir William 
Siemens to considerations of the nature of 
light itself. The tendency of some of these 
thoughts is shown by certain of recent com- 
munications to the Royal Society, including 
his last paper ofall, in April last, ‘On the 
Dependence of Radiation on Temperature,” 
and these, again, influenced by his earlier 
studies on the conservation of energy, led 
him to one of the most recent of his re- 
searches—that which produced his theory of 
the conservation of solar energy. Almost 
alone among all the results of his life’s work, 
this theory of his dealt with a question not 
affecting—or at least not immediately affect- 
ing—human welfare. Whether from its 
novelty ,or as emanating from one not claim- 
ing to be an authority on the subject, the 
theory met with not a little sharp criticism 
when it was first put forward. Had its 
author lived but afew years longer he would, 
doubtless, have laboured to strengthen it 

with yet further observation and argument. 
As it is, it must remain as a daring and 
original suggestion, the effort of a keen and 
sagacious mind to bring to fresh subjects 
the experience and the knowledge accumu- 
lated by work of a totally different sort. 

But to turn back again to those practical 
applications of scientific labour which were 
the real life-work of the subject of this notice 
—since without at least some mention of 
them the memoir would be still more incom- 
plete than it is—almost a bare enumeration 
must suffice, but at least it will serve to 
show how varied were the talents we have 
just lost. The process of “ anastatic print- 
ing,” a process only superseded by recent 
advances in photographic processes, was 
due to William and Werner Siemens. It 
was described by Faraday in 1845. Faraday, 
too, it may be noted, had for the subject of 
his last lecture at the Royal Institution the 
advantages of the Siemens furnace. Im- 
provements in calico printing, the invention 
of a double cylinder air-pump and of a water 
metre, are also among the earlier work of 
William Siemens. Among more recent in- 
ventions na 4 be noticed his bathometer, for 
measuring the depth of the sea without a 
sounding line, his electrical furnace, his elec- 
trical thermometer and pyrometer, his rota- 
tory furnace for the production of iron and 
steel by the direct process, his deep-sea 

lectrical the ter, and his regenerative 


é Royal Society i 
he served as one of the Council. He became 
a member of the Institution of Civil Engi- 
neers in 1854, and has been on its Council 
for some years. He was the first President 
of the Society of Telegraph Engineers, and 
served a second time in that capacity. He 
has been President of the Institution of 
Mechanical Engineers, of the Iron and Steel 
Institute, and of the British Association. 
He was Chairman of Council of the Society 
of Arts, and was to have delivered the 
opening address of that society’s session. 
The honours he has received for his in- 
ventions and discoveries are very numerous. 
As above mentioned, the Society of Arts 


gave him a gold medal for his regenerativ® 
condenser in 1850. In 1874 the same society 
awarded him their Albert Medal for his im- 
in metallurgy. At the Exhi- 

itions of 1851 and 1862 he received prize 
medals, and in 1867 he was awarded a grand 
priz at the Paris Exhibition for his regener- 
ative gas furnace and steel process. The 
Civil Engineers awarded him their Telford 
Medal in 1853, and only recently the same 
institution voted him their Howard Prize. 
This prize, which is given quinquennially to 
theinventor of an improved process con- 
nected with iron-making, has only been 
once awarded before, to Sir Henry Bessemer. 
In 1875 he received the Bessemer Medal of 
the Iron and Steel Institute. In April last 
he received the honour of knighthcod in re- 
cognition of his scientific services. He was 
honorary member of various foreign scien- 
tific societies, and possessed several foreign 
Orders, among them the Legion of Honour. 
His contributions to scientific literature have 
been very numereus. Some of them have 
been referred to above, others will be found 
in the record of the Royal Society, the 
British Asseciation, the Institution of Civil 
andl Mechanical Engineers, the Society of 
Arts. and other bodies. This brief record 
may serve toshow how valuable was the 
life that has just passed away, how great the 
loss of what a few more yéars of strenuous 
work might have yielded. Those who knew 
him may mourn the kindly heart,the generous, 
noble nature, so tolerant of imperfect know- 
ledge, so impatient only at charlatanism and 
dishonesty; the nation at large has lost a 
faithful servant, chief among those who live 
only to better the life of their follow men 
by subduing the forces of nature to their 
use. Looking back along the line of Eng- 
land's scientific worthies, there are few who 


| have served the people better than this, her 


adopted son, few, if any, whose life's record 
will show so long a list of useful labours.— 
The Times. 


DECISIONS RELATING TO PATENTS, 


THE Commissioner of Patents in the United 
States holds that although a party may be 
first to conceive and embody an invention in 
practical form, where it appears that his in- 
vention was laid aside, lost sight of, for- 
gotten, and abandoned, and other means 
adopted for securing the same result, he 
forfeits his right in favour of a subsequent 
and independent inventor. His original 
efforts must be regarded as an abandoned 
experiment, and cannot be revived after the 
i tea invention of the same device by 
another. 


On an appeal from the Primary Examiner 


the Commissioner has decided that two inde- 
pendent inventions cannot lawfully be in- 
cluded in one application for a patent. The 
law contemplates that a patent shall be 
granted for each distinct and independent 
invention, not for a multiplicity of inven- 
tions. In a case where there can be no 
question that there are two independent in- 
ventions embraced in the application within 
the meaning of the patent law, to grant a 
patent covering both would be a violation of 
duty on the part of the officer granting the 
patent and a violation of the law when it 
was granted. Itis possible that the court 
would sustain the patent if granted, if there 
was any doubt as to whether the matter 
covered hy the patent was a single inven- 
tion; but if it was clear that two distinct 
inventions were embraced in the patent, not 
dependent upon each other, I have no 
doubt that the court would hold such a 
patent invalid, and the patentee remediless 
thereunder. With such view of the law 
but one course can be taken. Applicant 
must divide his application as required by 
the Examiner, and if he desires to cover 
both inventions by patents embrace them 
in separate applications. 


| cularly to insects. 


THE CANNON, THE STEAM ENGINE, 
MAN, AND THE INSECT 
CONSIDERED AS MECHANICAL 
MOTORS. 


UNDER the above title we give a resumé of 
some very curious and interesting informa- 
tion published in a recent work of Mr. E. 
Jouffret, entitled ‘‘ Introduction to the 
Theory of Energy.” 

These examples, which are submitted in 
a simple and clear way, are well calculated 
for disseminating a knowledge of the pheno- 
mena of conservation and transformation of 
energy, by presenting them under «a con- 
crete form accessible to all those who are 
ri making a special and continued study of 
them. 

A 100-ton cannon (Italian model of 1879) 
costs 400,000 francs. It requires a 250 kilo- 
gramme charge of powder, and throws a 
projectile weighing 917 kilogrammes with 
an initial velocity, at the mouth of the can- 
non, of 523 metres per second. 

The energy possessed by the projectile, 
in the form of live powder, is 12,772,000 
kilogrammetres. | 

The energy represented by one kilo- 
gramme of powder is, according to Noble 
and Abel, 300,000 kilogrammetres, or 
75,000,000 kilogrammetres for the charge of 
250 kilogrammes. 

The cannon, considered as a machine, 
converts them into work seventeen per cent 
of the total energy of the combustion of the 
powder. This figure is higher than that 
furnished by the best steam engines, as these 
convert into work less than ten per cent of 
the total energy represented by the coal. 

It is the animal machine in which the per- 
formance is the highest, and this fact may 
be established in a particular case, as 
follows 

According to the Guide Joanne, the ascent 
of Mont Blanc, starting from Chamounix, is 


effected in seventeen hours, resting spells 


The difference of level is 
3,760 metres. A person ascending who has 
a mean weight of 70 kilogrammes, 
produces then, in order to rise, a work of 
3,760 x 70=263,000 kilogrammetres. This 
work is borrowed from the heat that the 
carbon and hydrogen contained in the food 
eaten disengages upon being burned in the 
lungs. For the sake of simplicity, if we re- 
duce the entire energy to a combustion of 
carbon, and recall that a kilogramme of the 
latter furnishes 3,000,000 xilogrammetres, we 
find that the 263,000 kilogrammetres repre- 
sented by the ascent correspond to a con- 
sumption of 94 grammes of coal—a con- 
sumption that comes to be added to the 
normal rations necessary for the operation 
of the organs during a state of rest. Such 
consumption is 8:35 grammes per hour, or 
142 grammes for the seventeen hours. The 
total consumption of coal is 256 grammes, 
representing. 708,000 kilogrammetres. The 
performance then is, 


263,000 


708,000 


The performance of the human machine 
drops to 21 per cent when we consider a 
period of twenty-four hours composed of 
ten hours of work and fourteen of rest, and 
a mean daily work of 280,000 kilogram- 
metres. 

The cannon, considered as a machine, is 
incomparably superior to the steam-engine 
as regards the time necessary to produce a 
given quantity of mechanical work. 

Thus, for example, the 100 ton cannon 
developes in one-hundredth of a second a | 
quantity of work equal to that which would 
be yielded by 247 horse power steam engine | 
in one hour. A man of average strength 
is still lighter than an ordinary steam engine 


not included. 


= 37 per cent 


of equal power, but he is much inferior to 


the other animals of creation, and parti- 
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Thus, for example, the libellula, which is 
capable, without apparent fatigue, of follow- 
ing a train of cars for several hours, giving 
its wings during this whole time some 
thousandsof backward and forward motions 
per second, is a hundred times lighter than 
a steam engine capable of producing an 
equivalent work. 

This is what renders the problem of 
aerial locomotion so difficult, and, as Mr. 
Hirn says, it explains why we can fly in 
imagination only.—La Nature. 


POLISHING AND PRESERVING 
PARQUET FLOORS. 


THE finish and care of hardwood or parquet 
floors has been and is now a source of great 
trouble and annoyance to housekeepers, ex- 
cept in cases were the owners have taken 
the trouble themselves to look the matter up, 
or have instructed their architects to be 
particular about that item. It is too bad 
that where beautiful floors have been laid, 
in so many cases they have been left to be 
finished by persons who have not troubled 
themselves with finding out the best method 
of finishing. ‘The usual way for such per- 
sons to do is to treat them with shellac or 
varnish, which is all wrong, as a moment’s 
thought will convince any one that a sur- 
face that is constantly walked over needs 
something different to the coating of gum 
that is left on the surface after the spirit 
used in dissolving the shellac or varnish is 
evaporated. 


his coating becomes then, brittle, and is ) 


ground up into minute particles by the nails 
in the boots, and swept away, leaving the 
wood bare where it is most exposed to 
view. As a matter of course, the beauty of 
the floor is soon gone, and instead of being 
an attractive part of the furnishing, the 
sanitary consideration very often is about 
all that keeps one from nailing a carpet 
over the whole floor. Others use linseed 
oil, and everybody knows that an vil finish 
is one of the best methods of finishing wood, 
but the objection to that method is that 
each time the oil is applied it darkens the 
wood, and in a short time the different kinds 
of wood are of the same colour. Now the 
question arises, Which is the true and only 
way of finishing floors properly? and the 
answer is, by the use of hard wax, which, 
however, must be so prepared that the 
trouble of applying it, and the stickiness 
attending ordinary beeswax and turpentine, 
are entirely obviated. The wax is treated 


with special liquids and made into a pre-. 


paration. 

The writer has tried many things and 
found this hard wax to be the most satis- 
factory in its results. It is so simple, that 
when once the floor has been properly filled 
and finished with it, any servant can renew 
and keep the floors fresh and bright as long 
as the wood lasts, and it does not materially 
change the colour—the wood always retains 
its beauty. An application about once a 
year is all that is necessary, if the floors are 
rubbed over when a little dull, with a 
weighted brush orcloth. In repolishing old 
floors that have been in use for a length of 
time and become dull looking, it is only 
necessary after they have been cleaned to 
rub in a thin coat of the hard wax finish 
with the brush or cloth as stated before. 
If the floors have been varnished and the 
varnish is worn off in places, as mentioned 
above, the best way is to have the varnish 
_ seraped off, and then a thin coat of the hard 
wax should be applied and treated as the 
new wood after it is filled. But if it is in- 
convenient to have the floor scraped, or the 
expense too much, the main object being’ to 
restore the colour in those places which are 
worn and defaced, the following mixture is 
recommended: One part linseed oil, one 
part liquid drier, and two parts turpentine. 
A cloth should be dampened with this and 


applied to the worn and defaced places, 
whigh will have the desired effect. After 
being wiped off clean it ought to dry twenty- 
four hours, and then polished with the hard 
wax finish. It is very important never to 
use the wax over oil that is not thoroughly 
dry, as the floor would invariably be sticky. 
Finally, it would be well to mention that 
hard wood or parquet floors should never be 
washed with soap and water, as it raises the 
grain and discolours the wood. : 

After the floors have been properly filled 
and finished with the hard wax, dirt will not 
get into the pores, but stays on the surface, 
and coisequently can be removed with a 
brush or cloth; or, if mecessary, dampen 
cloth with a little turpentine. This will take 
off any stain from the finish—Decorator and 
Finisher. 


AUTOMATIC FILTRATION. 


THe following method of automatic filtration 
has been devised by Mr. E. E. Robinson :— 

When large quantities of liquids, such as 
reagents, have to be filtered in the labor- 
atory, it is often convenient to have some 
means by which tha filter is kept filled. 


The usual “ bird fountain” which is appli- 


cable in some cases has the disadvantage of 
requiring the inverting of large bottles or 
flasks filled with liquid, and besides this it 
does not maintain the liquid at a constant 
level in the filter. 

The following apparatus has been found 
more convenient :— 


To the longer limb of a syphon is at- 
tached a short piece of india-rubber tube 
projecting a little beyond the tube, the india- 
rubber is closed by the narrow conical stem 
of a small glass globe which floats on the 
surface of the liquid in the funnel; when 
the liquid rises to a certain height the float 
is lifted, and stops the flow of the liquid, the 
narrow stem on the float which passes some 
distance into the syphon acting asa guide. 

The apparatus keeps the liquid in the 


‘funnel at a constant level, and may be left 


without attention until the filtration is 
complete. 


well-known 
firm of Robert Daglish and Co., St. Helen’s 
Foundery, Lancashire, have been awarded 
“ Honourable Mention” for photographs of 
their Gold Reduction Machinery. This is 
certainly satisfactory for mere drawings ; 


had the machinery itself been exhibited it 
would have had a gold medal awarded. 


— 


DETECTION OF CARBON 
PHIDE. 


By M. Virat. 


THE author fills a gasometer with pure hy- 
drogen, which he allows to traverse a series 
of U-tubes, filled with fragments of glass or 
pumice steeped in lead nitrate, silver nitrate, 
and caustic potassa. For the same purpose 
may be used fragments of pumice steeped in 
sulphuric acid and in potassium permanga- 
nate. The liquid in which carbon disulphide 
is to be sought is introduced into a thre.- 
necked bottle connected to a second bottle 
containing tartar-emetic. A current of pure 
hydrogen is made to s into the former, 
and then into the latter. The hydrogen is 
then conducted into a chloride of calcium 
tube, after which it may be treated with re- 
agents, or the products ofits combustion may 
be examined. In a first trial we receive the 
gas in a few c.c. of an alcoholic solution of 
caustic potassa, to which are afterwards 
added a very small quantity of neutral am- 
monium molybdate and a small excess of 
dilute sulphuric acid. If the liquid contains 
traces of carvon disulphide, it takes a rose 
colour, which then passes to a vinous red. 
Another portion of the gas is passed into a 
small volume of an alcoholic solution of lead 
acetate, to which are added a few drops of 
caustic potassa, and the mixture is heated to 
aboil. Ifthe mixture contains carbon disul- 
phide, lead sulphide is produced. If the 
quantity of carbon disulphide is large it be- 
comes sensible to the smell. The flame has 
a blue centre, and gives off the odour of burnt 
sulphur. It decolourises blue starch-paper, 
blue starch-paper charged with iodie acid, 
produces a yellow spot upon porcelain, which, 
if treated with caustic potassa and then with 
sodium nitro prusside or lead acetate, gives 
the reactions characteristic of the presence 
of sulphur. If a plate of silver is used 
instead of porcelain there appears a black 
spot of silver sulphide. If there are dropped 
upon the porcelain plate, solutions of caustic 
potassa, of lead acetate, cadmium sulphate, 
antimony chloride, or arsenious acid, and the 
flame is allowed to spread over these points 
of the plate, the characteristic colours of the 
metallic sulphides appear. If carbon disul- 
phide is mixed in more or less considerable 
arr wy with solid matters, they are 
ivided as finely as possible, distilled alon 
with water acidulated with sulphuric acid, 
and the distillate is further examined as 
-above. If it is required to detect carbon di- 
sulphide in lighting-gas, the gasometer is 
filled with this gas, and the process is con- 
ducted as described. 


DISUL- 


Panary Fermentation. —G. Chicandard 
concludes that panary fermentation does not 
consist in a hydratation of starch followed 
by alcoholic fermentation. It is not deter- 
mined by a Saccharomyces. The ferment- 
able matter is the gluten which is rendered 
available for the microbia by means of a 
zymase which they secrete. This zymase 
renders it at first soluble, and then converts 
it into a peptone by hydration. The micro- 
bia assimilate this peptone, furnishing nu- 
merous products of excretion, carbonic, 
acetic, butyric, and lactic acids, hydrogen, 
nitrogen, alcohol, leucine, tyrosine, and 

henol. Crude starch is not modified, either 
b the microbia or by their zymase; baking 

one forms soluble starch, erythro-dextrines, 
and achroo-dextrines. These latter are 
found especially in the parts which have 
been most strongly heated. The agent of 
panary fermentation exists normally in the 
grain of wheat asa mobile sphcero-bacte- 
rium, Microzyma glutinis. It develops into 
Bacillus glutinis, and this change is accele- 
rated by the soluble albumenoid matters 
which baker’s yeast contains. Panary 
fermentation is produced whenever flour 
mixed with leven or yeast is brought in con- 


| tact with water. 
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